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If  not  remedied,  have  the  potential  for  developing  into  hazardous  conditions.^ 
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‘^ThT  structural  stability  analysis  indicates  that  the  dam  is  unstable  during 
normal  operating  conditions  including  ice  load  but  retains  stability  without 
the  ice  load  acting. N 


Computations  prepared  according  to  the -Recommended  Guidelines  for  Safety 
Inspection  of  Dams  establish  the  spillway  capacity  as  9,665  cfs.  this  capacity 
is  13  percent  "of  the  Frobable  Maximum  Flood  discharge  and  28  percent  of  the  1/2 
Probable  Maximum  Flood  discharge.  The  PMF  and  1/2  PMF  are  71,500  cfs  and 
34', 500  cfs  respectivq/ly.  The  spillway  is  inadequate  to  pass  the  1/2  PMF  with¬ 
out  overtopping  of  the  dam.  The  Route  5  highway  bridge,  just  downstream  from 
the  dam,  restricts  flotf^-so  that  the  backwater  effect  of  the  restriction  causes 
submergence  of  the  dam  to  occur  at  flows  of  4,700  cfs,  much  lower  than  the  top 
of  dam  capacity  of  9,665  cfs.  'It  follows,  therefore,  that  the  1/2  PMF  flow 
would  cause  submergence  of  the  dam.  Therefore,  conditions  do  not  exist  at  the 
dam  site  frjwF which  a  dam  break  would  occur  during  the  1/2  PMF  event.  There- 
fore^jthe^'dam  is  not  considered  to  have  a  seriously  inadequate  spillway  accord- 
iffgto  the  Corps  of  Engineers'  screening  criteria. 


"The  visual  Inspection  and  screening  analysis  revealed  deficiencies  which  re¬ 
quire  the  following  actions: 


structural  stability  analysis  of  the  dam  should  be  conducted  to 
determine  the  effect  of  the  dam's  steel  bar  anchor  system  and  the 
uplift  forces  acting  at  the  base  of  the  dam.  The  investigation 
should  extend  to  the  Inspection  of  the  dam's  upstream  face  and  evalu¬ 
ation  of  the  condition  of  the  concrete  in  the  dam's  upstream  zone. 
Plans  for. repair  should  include  rehabilitation  and  repair  of  concrete 
joints  in  areas  where  minor  deterioration  has  occurred. 


(2)OThe  bridge  opening  channel  capacity  should  be  Investigated  to  dcter- 
v  mine  the  capacity  of  the  dam/bridge  combination  and  a  determination 
should^e  made  as  to  whether  the  existing  discharge  capacity  of  these 
structures  provides  adequate  protection  to  the  facility  and  adjoining 
properties.  ...  ; 


Trash  racks  should  be  installed  upstream  from  the  sluice  gates. 


Provide  a  program  of  periodic  inspection  and  maintenance  of  the  dam 
and  appurtenances,  including  yearly  operation  and  lubrication  of  the 
reservoir  drain  system.  Document  this  information  for  future  refer¬ 
ence. 


Develop  an  emergency  action  plan. 


These  Investigations  should-  be  undertaken  immediately  and  completed  within  one 
year.  The  necessary  remedial  work  should  be  completed  within  two  years  of  no¬ 
tification. 
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PREFACE 


This  report  Is  prepared  under  guidance  contained  In  the  Recommended  Guide¬ 
lines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies 
of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  Is  to 
Identify  expeditiously  those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  condition  of  the  dam  Is  based 
upon  available  data  and  visual  Inspections.  Detailed  Investigation,  and 
analyses  Involving  topographic  mapping,  subsurface  investigations,  test¬ 
ing,  and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  investigation  is  intended  to  Identify 
any  need  for  such  studies. 

In  reviewing  this  report.  It  should  be  realized  that  the  reported  condi¬ 
tion  of  the  dam  Is  based  on  observations  of  field  conditions  at  the  time 
of  Inspection  along  with  data  available  to  the  inspection  team.  In  cases 
where  the  reservoir  was  lowered  or  drained  prior  to  Inspection,  such  ac¬ 
tion,  while  Improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  If  inspected  under  the  normal  operating  en¬ 
vironment  of  the  structure. 

It  Is  Important  to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  Internal  and  external  conditions,  and  is  evolu¬ 
tionary  In  nature.  It  would  be  incorrect  to  assume  that  the  present  con¬ 
dition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at 
some  point  In  the  future.  Only  through  frequent  Inspections  can  unsafe 
conditions  be  detected  and  only  through  continued  care  and  maintenance  can 
these  conditions  be  prevented  or  corrected. 


Phase  I  Inspections  are  not  Intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
Spillway  Test  flood  Is  based  on  the  estimated  "Probable  Maximum  Flood"  for 
the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  test  flood  should  not  be  Inter¬ 
preted  as  necessarily  posing  a  highly  Inadequate  condition.  The  test 
flood  provides  a  measure  of  relative  spillway  capacity  and  serves  as  an 
aide  In  determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
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PHASE  I  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam _ Oatka  Creek  Dam,  NY435 

State  Located _ New  York _ 

County  Located  Genesee 

Stream  Oatka  Creek 

Date  of  Inspection  August  9,  197^ 


ASSESSMENT  OF 
GENERAL  CONDITIONS 


The  examination  of  documents  and  visual  Inspection  of  the  dam  and  appurtenant 
structures  did  not  reveal  conditions  which  constitute  an  iirmedlate  hazard  to 
human  life  or  property.  The  dam,  however,  has  a  number  of  problem  areas,  which 
If  not  remedied,  have  the  potential  for  developing  into  hazardous  conditions. 

The  structural  stability  analysis  Indicates  that  the  dam  is  unstable  during 
normal  operating  conditions  Including  ice  load  but  retains  stability  without 
the  Ice  load  acting. 

Computations  prepared  according  to  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams  establ ish  the  spillway  capacity  as  9,665  cfs.  This  capacity 
Is  i 3  percent  of  the  Probable  Maximum  Flood  discharge  and  28  percent  of  the  1/2 
Probable  Maximum  Flood  discharge.  The  PMF  and  1/2  PMF  are  71,500  cfs  and 
34,500  cfs  respectively.  The  spillway  is  Inadequate  to  pass  the  1/2  PMF  with¬ 
out  overtopping  of  the  dam.  The  Route  5  highway  bridge,  just  downstream  from 
the  dam,  restricts  flow  so  that  the  backwater  effect  of  the  restriction  causes 
submergence  of  the  dam  to  occur  at  flows  of  4,700  cfs,  much  lower  than  the  top 
of  dam  capacity  of  9,665  cfs.  It  follows,  therefore,  that  the  1/2  PMF  flow 
would  cause  submergence  of  the  dam.  Therefore,  conditions  do  not  exist  at  the 
dam  site  from  which  a  dam  break  would  occur  during  the  1/2  PMF  event.  There¬ 
fore,  the  dam  Is  not  considered  to  have  a  seriously  inadequate  spillway  accord¬ 
ing  to  the  Corps  of  Engineers'  screening  criteria. 

The  visual  Inspection  and  screening  analysis  revealed  deficiencies  which  re¬ 
quire  the  following  actions: 

1.  A  structural  stability  analysis  of  the  dam  should  be  conducted  to 
determine  the  effect  of  the  dam's  steel  bar  anchor  system  and  the 
uplift  forces  acting  at  the  base  of  the  dam.  The  investigation 
should  extend  to  the  Inspection  of  the  dam's  upstream  face  and  evalu¬ 
ation  of  the  condition  of  the  concrete  In  the  dam's  upstream  zone. 
Plans  for  repair  should  Include  rehabilitation  and  repair  of  concrete 
joints  In  areas  where  minor  deterioration  has  occurred. 


2.  The  bridge  opening  channel  capacity  should  be  Investigated  to  deter¬ 
mine  the  capacity  of  the  dam/bridge  combination  and  a  determination 
should  be  made  as  to  whether  the  existing  discharge  capacity  of  these 
structures  provides  adequate  protection  to  the  facility  and  adjoining 
properties. 

3.  Trash  racks  should  be  installed  upstream  from  the  sluice  gates. 

4.  Provide  a  program  of  periodic  inspection  and  maintenance  of  the  dam 
and  appurtenances.  Including  yearly  operation  and  lubrication  of  the 
reservoir  drain  system.  Document  this  information  for  future  refer¬ 
ence. 

5.  Develop  an  emergency  action  plan. 

These  Investigations  should  be  undertaken  Immediately  and  completed  within  one 
year.  The  necessary  remedial  work  should  be  completed  within  two  years  of  no¬ 
tification. 


Approved  By: 
Date: 


Dale  Engineering  Company 


John  B.  Stetson,  President 


Col.  Clark'H.'B^^  ‘W) 
New  York  District  Engineer 
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View  of  dam  from  bridge.  Two  sluice  gates  are  located  2.  Close-up  picture  shows  spillway  concrete  surface  is  i 
in  the  gatehouse  in  the  far  abutment.  good  condition. 


Upstream  view  of  gatehouse  and  close-up  of  gatehouse 
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mis  upstream  dam  has  a  concrete  cap  over  a  timber  lev 
e  mg  layer  atop  stone  masonry  units.  Considerable 
flow  is  occurring  through  the  structure.  Several  ma¬ 
sonry  units  are  missing  at  the  base  of  the  dam  in  the 
center  area  of  this  picture.  The  reservoir  has  a  larui 
amount  of  sediment  in  it.  s 
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Downstream  hazard  is  a  residential  neighborhood  located 
6-8  feet  above  normal  flow  elevation. 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  DAM  -  OATKA  CREEK  DAM  ID#  -  NY  435 

SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 


a.  Authority 

Authority  for  this  report  is  provided  by  the  National  Dam  Inspection 
Act,  Public  Law  92-367  of  1972.  It  has  been  prepared  in  accordance 
with  a  contract  for  professional  services  between  Dale  Engineering 
Company  and  The  New  York  State  Department  of  Environmental  Conserva¬ 
tion. 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  is  to  evaluate  the  existing  condition 
of  the  Oatka  Creek  Dam  and  appurtenant  structures,  owned  by  the 
Village  of  LeRoy,  New  York,  and  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property  and  to  transmit  findings  to  the 
State  of  New  York. 

This  Phase  I  Inspection  report  does  not  relieve  an  Owner  or  Opera¬ 
tor  of  a  dam  of  the  legal  duties,  obligations  or  liabilities  asso¬ 
ciated  with  the  ownership  or  operation  of  the  dam.  In  addition,  due 
to  the  limited  scope  of  services  for  these  Phase  I  investigations, 
the  Investigators  had  to  rely  upon  the  data  furnished  to  them. 
Therefore,  this  investigation  is  limited  to  visual  inspection,  review 
of  data  prepared  by  others,  and  simplified  hydrologic,  hydraulic  and 
structural  stability  evaluations  where  appropriate.  The  Investiga¬ 
tors  do  not  assume  responsibility  for  defects  or  deficiencies  In  the 
dam  or  In  the  data  provided. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances 

The  Oatka  Creek  Dam  Is  located  in  the  Village  of  LeRoy,  immediately 
upstream  from  the  Route  5  bridge  in  the  center  of  the  Village.  The 
dam  Is  a  crescent  shaped  spillway  structure  approximately  15  feet 
high  and  196  feet  long.  The  spillway  is  a  concrete  ogee  crested 
spillway  structure.  The  west  abutment  of  the  dam  terminates  at  a 
control  gate  structure  which  is  located  on  the  west  bank  of  Oatka 
Creek.  The  dam  curves  in  a  downstream  direction  so  that  Its  souther¬ 
ly  abutment  Is  located  as  a  part  of  the  Route  5  highway  bridge.  This 
makes  the  south  abutment  in  a  line  parallel  to  the  flow  of  the  creek. 
The  gatehouse  contains  two  wooden  sluice  gate  structures  8  feet  wide 
by  8  feet  high.  These  wooden  sluice  gates  are  operated  by  hydraulic 
pistons  which  are  powered  by  an  electrically  driven  f\ydraul1c  pump. 
The  gatehouse  Is  a  stone  masonry  structure  on  a  concrete  foundation. 
The  plans  indicate  that  this  structure  is  founded  on  bedrock. 
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Location 


The  Oatka  Creek  Dam  Is  located  In  the  Village  of  LeRoy,  Town  of 
LeRoy,  Genesee  County,  New  York. 

c.  Size  Classification 

The  maximum  height  of  the  dam  is  approximately  15  feet.  The  storage 
volume  of  the  Impoundment  is  approximately  230  acre  feet.  Therefore, 
the  dam  Is  In  the  small  size  classification  as  defined  by  the  Recom- 
mended  Guidelines  for  Safety  Inspection  of  Dams. 

d.  Hazard  Classification 

Oatka  Creek  flows  through  the  Village  of  LeRoy.  Residential  devel¬ 
opment  has  taken  place  along  the  banks  of  the  creek.  Therefore,  the 
dam  is  In  the  High  Hazard  Category  as  defined  by  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams.  ~ 

e.  Ownership 

The  dam  is  owned  by  the  Village  of  LeRoy,  New  York. 

Contact:  Kermlt  Arrington 

Public  Works  Director,  Village  of  LeRoy 
3  West  Main  Street 
LeRoy,  New  York  14482 
Telephone:  716-768-6350  Village  Hall 
716-768-8566  DPW  Garage 

f.  Purpose  of  the  Dam 

The  dam  Is  used  to  create  a  pond  near  the  center  of  the  village  for 
aesthetic  and  envlromental  purposes  in  addition  to  emergency  water 
supply  for  fire  protection.  No  recreational  use  Is  presently  made  of 
the  Impoundment. 

g*  Design  and  Construction  History 

The  construction  plans  Included  in  this  report  Indicate  that  the  dam 
was  designed  In  1934.  Construction  is  assumed  to  have  taken  place 
shortly  after  that  time.  The  north  abutment  of  the  dam  was  recently 
reconstructed  during  the  modification  of  the  Route  5  highway  bridge. 
This  reconstruction  shortened  the  length  of  the  spillway  by  approxi¬ 
mately  10  feet  by  converting  that  section  to  a  non-overflow  section. 

h.  Normal  Operational  Procedures 

The  facility  Is  operated  by  the  Village  of  LeRoy,  Department  of 
Public  Works.  The  sluice  gates  are  used  to  control  the  water  level 
In  the  Impoundment. 


1.3  PERTINENT  DATA 


Drainage  Area 


The  drainage  area  of  Oatka  Creek  Dam  Is  140.13  square  miles. 
Discharge  at  Dam  Site 

No  discharge  records  are  available  for  this  site. 

Computed  discharges:. 


Dam  Submergence 
Ungated  spillway,  top  of  dam 
Ungated  spillway 
Gated  drawdown 

Elevation  (Feet  Above  MSL^ 

Top  of  dam 

Maximum  pool  -  Design  discharge 
Spillway  crest 

Stream  bed  at  centerline  of  dam 
Reservoir 

Length  of  maximum  pool 
Length  of  normal  pool 

Storage 

Top  of  dam 
Normal  pool 

Reservoir  Area 

Top  of  dam 
Spillway  pool 


4700  cfs 
9660  cfs 

34525  cfs  1/2  PMF 
Not  Calculated 


870 

879.7  1/2  PMF 

864 

856 


4500  ft  (1/2  PMF) 
4500  ft 


470+  acre  feet 
230  acre  feet 


40j+  acre 
40+  acre 


Type  -  Crested  concrete,  gravity. 

Length  -  196  feet 
Height  -  15  feet 

Freeboard  between  normal  reservoir  and  top  of  dam  -  6  feet 

Side  slopes  -  N/A 
Zoning  -  N/A 
Impervious  core  -  N/A 
Grout  curtain  -  N/A 


h.  Spillway 

Type  -  Ogee  crest 

Length  -  160  feet 

Crest  elevation  -  864 

Gates  -  None 

U/S  channel  -  Natural 

D/S  channel  -  Natural  bedrock  stream  bed 

1.  Regulating  Outlets 

Sluice  gates  2-8  feet  x  8  feet  wooden  sluice  gates. 
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SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 

The  information  available  for  the  evaluation  of  this  dam  has  been 
included  in  this  report.  The  information  consisting  of  contract 
drawings  is  contained  in  Figures  2  and  3.  No  information  regarding 
the  design  of  the  dam  was  available. 

2.2  CONSTRUCTION 

No  details  were  available  regarding  the  construction  of  this  dam 
other  than  the  construction  drawings  which  are  included  in  the 
report. 

2.3  OPERATION 

No  Operation  Manual  is  known  to  exist  for  this  structure. 

2.4  EVALUATION 


The  data  included  in  this  report  is  not  adequate  for  a  detailed 
investigation  of  the  dam;  however,  the  information  is  sufficient  for 
a  Phase  I  investigation. 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General 

The  Oatka  Creek  Dam  was  inspected  on  August  9,  1979.  The  Dale  Engi¬ 
neering  Company  Inspection  Team  was  accompanied  on  the  inspection  by 
Kermit  Arrington  of  the  Village  LeRoy,  Department  of  Public  Works. 

b.  Dam 

At  the  time  of  the  inspection,  the  water  in  the  impoundment  was  drawn 
down  through  the  manipulation  of  the  sluice  gate  to  allow  an  inspec¬ 
tion  of  the  spillway  surface.  Some  minor  cracking  near  the  crest  of 
the  spillway  was  noted  in  this  visual  inspection.  This  situation  was 
minor  and  would  not  effect  the  structural  stability  of  the  facility. 
There  was  some  minor  deterioration  along  horizontal  joints  of  the  dam 
and  some  minor  deterioration  along  the  vertical  joints  between  the 
monoliths.  Visual  observation  did  not  disclose  physical  displacement 
of  the  alignment  of  the  structure  and  the  facility  appears  to  be 
structurally  stable. 

c.  Appurtenant  Structures 

The  north  abutment  of  the  dam  forms  a  part  of  the  Route  5  highway 
bridge  which  crosses  Oatka  Creek  immediately  downstream  from  the  dam. 
This  abutment  has  recently  been  reconstructed  and  appears  to  be  in 
good  condition.  The  west  abutment  of  the  dam  terminates  in  a  masonry 
wall  which  forms  the  west  bank  of  Oatka  Creek.  The  masonry  is  in 
generally  good  condition.  There  is  some  displacement  of  the  upper 
masonry  units  probably  due  to  frost  action,  but  the  displacement  is 
minor  and  does  not  appear  to  effect  the  stability  of  the  bank  of  the 
stream. 

d.  Control  Outlet 


The  outlet  of  the  impoundment  is  controlled  by  the  manipulation  of 
wooden  sluice  gates  in  the  control  structure  at  the  west  end  of  the 
spillway.  These  sluice  gates  are  operated  by  hydraulic  pistons  pow¬ 
ered  by  an  electric  pump.  The  sluice  gates  were  operated  at  the  time 
of  the  inspection.  During  the  operation  of  the  sluice  gates,  some 
floatable  material  became  lodged  in  the  sluice  gate  opening  and 
prevented  closure  of  the  gate.  There  were  no  trash  racks  to  prevent 
the  entrance  of  floatable  material  into  the  gate  structure. 


6 


SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 


a.  General 

The  Oatka  Creek  Dam  was  inspected  on  August  9,  1979.  The  Dale  Engi¬ 
neering  Company  Inspection  Team  was  accompanied  on  the  inspection  by 
Kermit  Arrington  of  the  Village  LeRoy,  Department  of  Public  Works. 

b.  Dam 

At  the  time  of  the  inspection,  the  water  in  the  impoundment  was  drawn 
down  through  the  manipulation  of  the  sluice  gate  to  allow  an  inspec¬ 
tion  of  the  spillway  surface.  Some  minor  cracking  near  the  crest  of 
the  spillway  was  noted  in  this  visual  inspection.  This  situation  was 
minor  and  would  not  effect  the  structural  stability  of  the  facility. 
There  was  some  minor  deterioration  along  horizontal  joints  of  the  dam 
and  some  minor  deterioration  along  the  vertical  joints  between  the 
monoliths.  Visual  observation  did  not  disclose  physical  displacement 
of  the  alignment  of  the  structure  and  the  facility  appears  to  be 
structurally  stable. 

c.  Appurtenant  Structures 

The  north  abutment  of  the  dam  forms  a  part  of  the  Route  5  highway 
bridge  which  crosses  Oatka  Creek  immediately  downstream  from  the  dam. 
This  abutment  has  recently  been  reconstructed  and  appears  to  be  in 
good  condition.  The  west  abutment  of  the  dam  terminates  in  a  masonry 
wall  which  forms  the  west  bank  of  Oatka  Creek.  The  masonry  is  in 
generally  good  condition.  There  is  some  displacement  of  the  upper 
masonry  units  probably  due  to  frost  action,  but  the  displacement  is 
minor  and  does  not  appear  to  effect  the  stability  of  the  bank  of  the 
stream. 

d.  Control  Outlet 


The  outlet  of  the  impoundment  is  controlled  by  the  manipulation  of 
wooden  sluice  gates  in  the  control  structure  at  the  west  end  of  the 
spillway.  These  sluice  gates  are  operated  by  hydraulic  pistons  pow¬ 
ered  by  an  electric  pump.  The  sluice  gates  were  operated  at  the  time 
of  the  inspection.  During  the  operation  of  the  sluice  gates,  some 
floatable  material  became  lodged  in  the  sluice  gate  opening  and 
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e.  Reservoir  Area 


™e7«??™o1r  exte"ds  approximately  4500  feet  upstream  to  anoth- 

jL  .III  S2-W51S54i"s  f0™r'y  used  t0  Provide  3  recreational  pond. 
The  area  behind  this  upstream  dam  is  presently  heavily  silted  In  and 
the  dam  Is  In  poor  condition.  See  Photograph  No.  5  and  6. 

f.  Downstream  Channel 


The  downstream  channel  is  formed  in  bedrock  and  no  evidence  of  recent 
erosion  was  noted  in  the  channel.  recent 


3.2  EVALUATION 


JJ?/iSU?]uins?ecti0n  r!veal<rd  that  the  dam  is  generally  in  good  con¬ 
dition  with  only  minor  deterioration  of  the  concrete  surfaces.  The 
sluice  gate  structure  is  in  operating  condition  and  was  generally  in 
good  structural  condition.  Some  minor  deterioration  has  taken  place 
on  the  concrete  walls  which  form  the  sluice  gate  openings.  The  ab¬ 
sence  of  trash  racks  in  front  of  the  sluice  gates  allows  floatable 
material  to  lodge  in  the  openings  and  prevent  closure  of  the  gates. 
Some  means  of  preventing  this  condition  should  be  provided.  No  de¬ 
formation  of  the  alignment  of  any  of  the  structures  was  noted  in  the 
visual  inspection. 


SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 


The  normal  operating  procedure  for  this  structure  is  to  — 
water  level  in  the  impoundment  in  the  center  of  the  villa? 
aesthetic  and  environmental  purposes.  The  sluice  gates  aj 
regulate  the  level  of  this  impoundment. 

4.2  MAINTENANCE  OF  THE  DAM 

I 

Maintenance  and  operation  of  the  dam  is  controlled  by  the 
LeRoy,  Department  of  Public  Works.  Periodic  visits  are  m* 
site  to  check  on  the  conditions  of  the  facilities.  No  for 
ing  system  is  in  effect. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

The  gates  controlling  the  flow  are  presently  in  operating ^ 
and  are  checked  periodically  by  the  Department  of  Public  W< 

4.4  DESCRIPTION  OF  WARNING  SYSTEMS 

No  warning  system  is  in  effect  at  present. 

4.5  EVALUATION 

The  dam  and  appurtenances  are  inspected  at  regular  inter 
Village  of  LeRoy,  Department  of  Public  Works.  The  facil 
generally  in  good  working  condition  ard  there  is  no  ev1< 
ri oration  caused  by  lack  of  maintenance. 
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SECTION  5  -  HYDROLOGIC/HYDRAULIC 


5.1  DRAINAGE  AREA  CHARACTERISTICS 


The  Oatka  Creek  Dam,  located  in  the  Village  of  LeRoy  immediately 
above  the  Route  5  bridge,  has  140  square  miles  of  drainage  area. 
Oatka  Creek  starts  in  Central  Wyoming  County  and  runs  north  into 
Genesee  County,  a  distance  of  25  miles  to  the  dam  site.  The  upland 
terrain  is  composed  of  the  large  rolling  hillsides  and  valleys  found 
in  the  Finger  Lakes  Region.  Some  valley  sections  along  the  creek  are 
a  mile  in  width  and  are  very  flat. 

5.2  ANALYSIS  CRITERIA 


The  purpose  of  this  investigation  is  to  evaluate  the  dam  and  spillway 
with  respect  to  their  flood  control  potential  and  adequacy.  This  has 
been  assessed  through  the  evaluation  of  the  Probable  Maximum  Flood 
(PMF)  for  watershed  and  the  subsequent  routing  of  the  flood  through 
the  reservoir  and  the  dam's  spillway  system.  The  PMF  event  is  that 
hypothetical  flow  produced  by  the  most  critical  combination  of  pre¬ 
cipitation,  minimum  infiltration  loss  and  concentration  run-off  of  a 
specific  location  that  is  considered  reasonably  possible  for  a  par¬ 
ticular  drainage  area.  Since  the  dam  is  in  the  Small  Dam  Category 
and  is  a  High  Hazard,  the  Recommended  Guidelines  for  Safety  Inspec¬ 
tion  of  Dams  (Ref.  1 )  require  that  the  dam  be  capable  of  passing 
one-half  the  Probable  Maximum  Flood. 

The  hydrologic  analysis  was  performed  using  the  unit  hydrograph 
method  to  develop  the  flood  hydrograph.  Due  to  the  limited  scope  of 
this  Phase  I  investigation,  certain  assumptions,  based  on  experience 
and  existing  data  were  used  in  this  analysis  and  in  the  determination 
of  the  dam's  spillway  capacity  to  pass  the  PMF.  In  the  event  that 
the  dam  could  not  pass  the  1/2  Probable  Maximum  Flood  without  over¬ 
topping,  an  additional  analysis  is  to  be  performed  on  potential  dam 
failure  if  the  dam  is  designated  as  a  High  Hazard  Classification. 

This  process  was  done  with  the  concept  that,  if  the  dam  was  unable  to 
satisfy  this  criteria,  further  refined  hydrologic  investigations 
would  be  required. 

The  U.S.  Arn\y  Corps  of  Engineers'  Hydrologic  Engineering  Center's 
Computer  Program  HEC-1  DB  using  the  Modified  Puls  Method  of  flood 
routing  was  used  to  evaluate  the  dam,  spillway  capacity,  and  down¬ 
stream  hazard. 

Unit  hydrographs  were  defined  by  Snyder  coefficients,  Tp  and  Cp.  The 
drainage  area  was  divided  into  sub-areas  according  to  the  slope  of 
the  terrain.  Run-off,  routing  and  flood  hydrograph  combining  was 
then  performed  as  Inflow  to  the  reservoir. 

The  Probable  Maximum  Precipitation  (PMP)  >*as  21  inches  according  to 
Hydrometeorological  Report  (HMR  #33)  for  a  24-hour  duration,  200 


square  mile  basin,  while  loss  rates  were  set  at  1.0  inches  initial 
abstraction  and  0.1  inches/hour  continuous  loss  rate.  The  loss  rate 
function  yielded  82.5  percent  run-off  from  the  PMF. 


5.3  SPILLWAY  CAPACITY 


The  spillway  is  a  weir  type  structure  160  feet  in  length.  The  spill¬ 
way  coefficient  varied  between  3.47  and  4.15  for  the  spillway  rating 
curve  development.  Immediately  below  the  weir,  flows  discharge 
through  a  70  x  12  foot  bridge  opening.  The  overall  discharge  capa¬ 
bility  of  the  spillway  at  the  top  of  dam  elevation  is  9665  cfs. 


PMF 
1/2  PMF 


SPILLWAY  CAPACITY  WITHOUT  BRIDGE  BELOW  DAM 
Discharge  Capacity  as  %  of  PMF 


71.500  cfs 

34.500  cfs 


The  Route  5  bridge  immediately  below  the  spillway  governs  flow  con¬ 
ditions  for  most  significant  floods.  The  dam  becomes  submerged  for 
floods  above  4700  cfs  which  corresponds  to  9  feet  of  head  over  the 
spillway.  For  all  depths  up  to  submergence,  the  tailwater  rises 
faster  than  the  headwater  over  the  dam.  For  flows  above  13,000  cfs, 
the  bridge  is  also  overtopped. 

Therefore,  according  to  this  analysis,  the  most  critical  loading 
flood  condition  on  the  dam  exists  when  the  headwaters  are  at  normal 
operating  elevations. 


5.4  RESERVOIR  CAPACITY 


The  reservoir  storage  capacity  is  given  below.  This  was  estimated 
for  US6S  mapping. 


Top  of  Dam 
Crest  of  Spillway 


310  Acre  Feet 
230  Acre  Feet 


5.5  FLOODS  OF  RECORD 


There  is  no  information  on  water  levels  at  the  dam  site. 


5.6  OVERTOPPING  POTENTIAL 


The  HEC-1  DB  analysis  indicates  that  the  dam  will  be  overtopped  as 
f ol 1 ows : 

OVERTOPPING  IN  FEET  WITHOUT  BRIDGE  BELOW  DAM 


PMF  23.4  Feet 

1/2  PMF  13.7  Feet 

The  dam  becomes  submerged  at  4,700  cfs,  as  previously  stated. 
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5.7  EVALUATION 


The  HEC-1  DB  modeling  for  this  140  square  mile  drainage  area  computed 
PMF  and  1/2  PMF  values  which  appear  excessive.  A  detailed  computer 
analysis  would  be  required  to  assess  the  upland  run-off  and  routing 
characteristic  of  the  flat  valley  areas.  This  analysis  is  not  within 
the  scope  of  this  investigation.  The  Route  5  bridge  just  downstream 
from  the  dam  restricts  flow  so  that  the  backwater  effect  of  the  re¬ 
striction  causes  submergence  of  the  dam  to  occur  at  flows  of  4700 
cfs,  much  lower  than  the  top  of  dam  spillway  capacity  of  9665  cfs.  It 
follows,  therefore,  that  the  1/2  PMF  flow  would  cause  submergence  of 
the  dam. 

Conditions  do  not  exist  at  the  dam  site  from  which  a  dam  break  would 
occur  during  a  1/2  PMF  event.  Therefore,  the  dam  is  not  considered 
to  have  a  seriously  inadequate  spillway  according  to  the  Corps  of 
Engineers'  screening  criteria. 

It  is  recommended  that  the  bridge  opening  channel  capacity  be 
evaluated  to  determine  whether  it  meets  standards. 


SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 
a.  Visual  Observations 


This  dam  is  a  concrete  structure  having  a  curved  aligment.  Its  right 
abutment  (viewed  looking  downstream)  is  formed  where  the  dam  meets  a 
concrete  viaduct  which  is  part  of  the  creek  overpass  for  Highway 
Route  5,  immediately  downstream  from  the  dam.  The  width  of  the  un¬ 
derbridge  flow  channel  is  less  than  the  length  of  the  dam.  A  gate 
house  structure,  located  on  the  westerly  bank  of  the  creek,  forms  the 
dam's  left  abutment.  For  the  inspection,  the  upstream  water  level 
was  drawn  down  to  permit  better  evaluation  of  the  dam  alignment  and 
downstream  face.  Observations  at  that  time  indicate  the  dam  retains 
stability  with  no  signs  of  structural  displacement. 

The  dam's  concrete  is  generally  in  good  condition,  but  minor  surface 
deterioration  is  occurring.  What  appears  to  be  minor  deterioration 
of  the  concrete  at  the  location  of  some  horizontal  and  vertical  con¬ 
struction  joints  has  also  resulted.  A  small  amount  of  leakage  occurs 
at  one  location  because  of  a  small  crack  or  open  joint  near  the  crest 
of  the  dam- 

Minor  deterioration  of  the  concrete  in  various  sections  of  the  gate 
structure  has  occurred  but  no  structural  problems  are  indicated.  The 
masonry  land  wall  forming  the  westerly  limit  of  the  creek  in  the  vi¬ 
cinity  of  the  gate  house  is  in  good  condition. 

Because  of  the  downstream  water,  the  downstream  creek  bed  could  not 
be  inspected  for  erosion  or  signs  of  underdam  seepage. 

b.  Geology  and  Seismic  Stability 

The  Village  of  LeRoy  is  located  within  the  Southern  Ontario  Plain 
which  is  part  of  the  Eastern  Lake  Section  of  the  Central  Lowland 
Province.  Both  the  dam  and  spillway  are  sited  on  bedrock  of  the 
Skaneateles  Formation  of  Middle  Devonian  Age.  The  rock  grades  range 
from  grayish  calcareous  shale  to  shaley  limestone.  Bedding  is  close 
to  horizontal  with  a  dip  of  less  than  1  degree  to  the  south.  Accord¬ 
ing  to  the  1934  State  Report,  the  bedrock,  after  removal  of  all  earth 
and  soil,  was  to  be  excavated  and  keyed  to  a  minimum  depth  of  12 
inches  and  a  width  of  at  least  11  feet.  One  inch  round  steel  bar 
dowels  were  to  be  grouted  in  holes  drilled  in  the  rock  trench  and  the 
foundation  concrete  tied  to  the  dowels.  During  excavation,  no  porous 
seams  or  fissures  were  seen  in  the  rock.  No  mention  of  rock  grouting 
was  made.  Neither  the  right  nor  left  abutments  are  set  In  bedrock, 
but  In  clay  and  building  foundations. 

Several  subsurface  faults,  based  on  drill  hole  data,  are  located 
within  10  miles  west  of  the  dam  site  (see  geologic  map  included). 
These  faults  are  branches  of  the  Clarendon-Linden  Fault.  The  LeRoy 
area  Is  in  a  Zone  2  Designation  on  the  Seismic  Probability  Map. 


The  New  York  Geological  Survey  records  indicate  significant  earth¬ 
quake  activity  in  this  area.  Although  most  activity  has  been  of  low 
intensity,  some  has  been  of  moderate  intensity  as  shown  below: 

Intensity  Location 

Date  Modified  Mercalli  Relative  to  Dam 


1969 

IV 

12  ml.  SW 

1967 

VI 

12  mi.  SW 

1966 

VI 

17  mi.  SW 

1965,  July 

V 

12  ml.  SW 

1965,  Aug. 

IV 

12  mi.  SW 

1955 

V 

17  mi.  SW 

1929,  Dec.  3 

IV 

20  mi.  SW 

1929,  Dec.  2 

IV 

20  mi.  SW 

1929,  Aug.  12 

VIII 

20  mi.  SW 

Many  earthquakes  of  lesser  intensity  have  occurred  in  the  area, 
closer  to  the  dam  than  those  listed  above.  One  of  these  occurred  in 
1972,  three  miles  west  of  the  dam. 

Data  Review  and  Stability  Evaluation 

Design  drawings  available  for  review  show  plan  layout  and  cross- 
sections  for  the  various  structural  elements  of  the  facility  but  do 
not  include  information  on  the  properties  of  the  dam  and  foundation 
materials  nor  stability  analysis.  As  part  of  the  present  study, 
stability  evaluations  have  been  performed  for  the  dam/spillway  sec¬ 
tions.  Actual  properties  of  the  dam's  construction  materials  and 
foundations  were  not  determined  as  part  of  this  study;  where  infor¬ 
mation  on  properties  were  necessary  for  computations  but  lacking,  as¬ 
sumptions  felt  to  be  practical  were  made.  These  stability  computa¬ 
tions  assumed  a  dam  cross-section  based  on  dimensions  indicated  by 
the  plans  included  in  this  report.  The  analysis  also  assumed  the  dam 
section  to  be  a  monolith  possessing  necessary  internal  resistance  to 
shear  and  bending  occurring  as  a  result  of  loading.  It  should  be 
considered  that  in  areas  where  deterioration  has  occurred  the  section 
dimensions  would  be  less  than  indicated  by  the  plans,  with  some  ad¬ 
verse  effect  on  the  structural  strength  expected. 

The  results  of  the  stability  computations  are  summarized  in  the  table 
below.  Analyses  have  been  performed  for  the  normal  operations  case 
only;  hydrologic  studies  Indicate  the  dam  will  be  submerged  under  1/2 
PMF  and  PMF  conditions,  because  of  the  restriction  to  flow  developed 
by  the  Highway  Route  5  Bridge  immediately  downstream  of  the  dam.  The 
normal  operations  case  Is  considered  as  Imposing  a  combination  of 
forces  most  critical  to  the  stability  of  the  dam.  The  stability 
analyses  are  Included  in  Appendix  D. 
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RESULTS  OF  STABILITY  COMPUTATIONS 


The  analysis  indicates  unsatisfactory  stability  against  overturning 
for  the  dam  subject  to  forces  possible  during  normal  operations, 
according  to  the  Recommended  Guidelines  for  Safety  Inspection  of  Dams 
(e.g.,  where  the  resultant  of  forces  acting  on  the  dam  is  located 
outside  the  middle  third  of  the  base,  tensile  stresses  would  develop 
in  the  dam  section,  a  condition  which  is  structurally  undesirable.) 

Critical  to  the  analysis  and  resulting  indication  of  stability  are 
the  items  of  uplift  water  pressure  acting  on  the  base  of  the  dam  and 
relative  permeability  of  the  site's  foundation  rock.  For  the  "normal 
operating  conditions"  case,  the  analysis  uplift  force  was  based  on 
a  full  headwater  hydrostatic  pressure  acting  on  the  dam's  upstream 
corner  and  a  full  tail water  hydrostatic  pressure  acting  on  the  dam's 
downstream  corner.  Uplift  pressures  were  assumed  to  vary  linearly 
between  the  dam's  upstream  and  downstream  corners,  and  to  act  upon 
100  percent  of  the  dam  base.  The  resulting  uplift  force  represents  a 
condition  that  is  significant  to  the  indication  of  instability. 

Uplift  as  computed  for  the  normal  operating  condition  was  also  as¬ 
signed  to  the  flood  conditions  studied,  assuming  that  uplift  pres¬ 
sures  would  not  increase  significantly  over  a  relatively  short  flood 
stage  time  period  because  of  expected  low  foundation  rock  perme¬ 
ability.  With  this  assumption  for  uplift,  the  "normal  operating  con¬ 
dition"  represents  a  loading  combination  more  critical  to  dam  sta¬ 
bility  than  the  1/2  PMF  and  PMF  flood  conditions. 

The  1934  State  Report  indicates  steel  bars  were  to  be  provided  to 
anchor  the  dam  base  to  the  site's  foundation  rock.  Information  on 
the  location,  spacing  and  embedment  of  these  anchors  was  not  avail¬ 
able  for  the  stability  analysis  performed  as  part  of  the  present 
study.  Properly  installed  anchors  would  increase  the  dam's  resist¬ 
ance  to  overturning  and  sliding. 

Further  structural  stability  investigation  is  recommended  to  fully 
evaluate  the  effects  of  the  dam's  steel  bar  anchor  system  and  the 
uplift  forces  acting  at  the  base  of  the  dam  and  the  dam's  lower  sec¬ 
tion.  The  investigation  should  extend  to  inspection  of  the  dam's  up¬ 
stream  face  and  evaluation  of  the  condition  of  the  concrete  in  the 
dam's  upstream  zone.  Plans  for  repair  should  include  rehabilitation 
and  repair  to  concrete  in  areas  where  deterioration  has  occurred. 


15 


SECTION  7  -  ASSESSMENT/REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 

a.  Safety 

The  Phase  I  visual  inspection  of  the  Oatka  Creek  Dam  did  not  indicate 
conditions  which  constitute  an  immediate  hazard  to  human  life  or 
property.  During  this  inspection,  the  sluice  gates  which  control 
outflow  from  the  impoundment  were  operated  to  draw  down  the  impound¬ 
ment  so  that  a  visual  inspection  could  be  made  of  the  spillway  sur¬ 
faces.  Upon  closing  the  sluice  gates,  floatable  materials  became 
lodged  in  the  sluice  gate  opening  and  prevented  closure  of  the  gate. 
The  installation  of  trash  racks  upstream  from  the  gates  would  prevent 
this  malfunction. 

The  hydrologic/hydraulic  analysis  indicates  that  the  backwater  effect 
of  the  bridge  on  Route  5,  imnediatley  downstream  from  the  dam,  re¬ 
stricts  flow  causing  submergence  of  the  dam  to  occur  at  flows  well 
below  the  top  of  dam  spillway  capacity.  The  stability  analysis  indi¬ 
cates  that  the  dam  is  unstable  for  all  of  the  conditions  prescribed 
by  the  Recommended  Guidelines  for  Safety  Inspection  of  Dams. 

b.  Adequacy  of  Information 

The  Information  available  is  adequate  for  this  Phase  I  inspection 
report.  Design  and  construction  information  is  limited  to  the  con¬ 
struction  plans. 

c.  Urgency 

Both  the  structural  stability  of  the  dam  under  normal  operating 
conditions  and  the  analysis  of  the  flows  that  might  occur  during 
extraordinary  rainfall  events  represent  areas  where  further 
investigations  should  be  undertaken.  The  investigations  recommended 
below  should  be  undertaken  Immediately  and  completed  within  one 
year.  The  necessary  remedial  areas  should  be  completed  within  two 
years. 

d.  Need  for  Additional  Investigation 

Additional  investigations  should  be  undertaken  to  determine  the 
structural  stability  of  the  dam  section  and  the  hydrologic  capacity 
of  the  dam  and  bridge  combination. 
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7.2  RECOMMENDED  MEASURES 


The  following  steps  should  be  undertaken: 

1.  A  structural  stability  analysis  of  the  dam  should  be  conducted  to 
determine  the  effect  of  the  dam's  steel  bar  anchor  system  and  the 
uplift  forces  acting  at  the  base  of  the  dam.  The  Investigation 
should  extend  to  the  Inspection  of  the  dam's  upstream  face  and  eval¬ 
uation  of  the  condition  of  the  concrete  in  the  dam's  upstream  zone. 
Plans  for  repair  should  include  rehabilitation  and  repair  of  concrete 
joints  in  areas  where  minor  deterioration  has  occurred. 

2.  The  bridge  opening  channel  capacity  should  be  investigated  to  deter¬ 
mine  the  capacity  of  the  dam/bridge  combination  and  a  determination 
should  be  made  as  to  whether  the  existing  discharge  capacity  of  these 
structures  provides  adequate  protection  to  the  facility  and  adjoining 
properties. 

3.  Trash  racks  should  be  installed  upstream  from  the  sluice  gates. 

4.  Provide  a  program  of  periodic  inspection  and  maintenance  of  the  dam 
and  appurtenances,  including  yearly  operation  and  lubrication  of  the 
reservoir  drain  system.  Document  this  information  for  future  ref¬ 
erence. 

5.  Develop  an  emergency  action  plan. 
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APPENDIX  A 

FIELD  INSPECTION  REPORT 


CHECK  LIST 


N.F.  Dunlevy/J.  Gomez _  Recorder 


CONCRETE/MASONRY  DAMS 


EMBANKMENT 


RIPRAP  FAILURES 


UNGATED  SPILLWAY 


l 


SHEET 


EMERGENCY  GATE 


SHEET 


SHEET  10 


SHFFT  11 


ITEM  REMARKS 


MAINTENANCE 
OPERATION ; 
RECORDS 


CHECK  LIST 

HYDROLOGIC  &  HYDRAULIC 
ENGINEERING  DAT V 


DRAINAGE  AREA  CHARACTERISTICS:  _ 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY): 
ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY) 

ELEVATION  MAXIMUM  DESIGN  POOL:  _ 

ELEVATION  TOP  DAM:  _ _ _ 

CREST: 

a.  Elevation  _ 

b.  Type  _ 

c.  Width  _ 

d.  Length _ 

e.  Location  Spillover _ 

f.  Number  and  Type  of  Gates _ 


OUTLET  WORKS: 

a.  Type  _ _ 

b.  Location  _ _ 

c.  Entrance  Inverts  _ 

d.  Exit  Inverts  _ 

e.  Emergency  Dra indown  Facilities 

HYDROMETEOROLOGICAL  GATES: 

a.  Type  _ 

b.  Location  _ _ 

c.  Records 


MAXIMUM  NON-DAMAGING  DISCHARGE 


APPENDIX  B 

PREVIOUS  INSPECTION  REPORTS/RELEVANT  CORRESPONDENCE 


v.  3/77) 


UttN  iVMV  U  iniil  UbiflUlilbiU  Wi  V  lUvmittlUAb  ^WiiJU\VA41V/|H 

DAM  INSPECTION  REPORT 
(By  Visual  Inspection) 


Dam  Number 

River  Basin 

— 

County 

Hazard  Class 

Date 

&  Inspector 

'ScT/ooz. 

wsi 

o 

7fi/n 

Stream  -  0ATKt)  Cfg6/C 


Owner 


(//L  L/lc,  u  o  F  /  Cfo  y 


Type  of  Construction 
F~l  Earth  w/Concrete  Spillway 
PH  Earth  w/Drop  Inlet  Pipe 
n  Earth  w/Stone  or  Riprap  Spillway 
□  Concrete 
«T~1  Stone 
v  0  Tinker 

Q  Other  _ 


Use 

□  Water  Supply 
0  Power 

m  Recreation  -  0  High  Density 

0  Fish  and  Wildlife 

□  Farm  Pond 

0  No  Apparent  Use-Abandoned 
El  Flood  Control 
0  Other  fTKC-Jln  <■ 


2,  lv  f*' 

Estimated  Impoundment  Size  Acres Estimated  Height  of  Dam  above  Streambed  ^Ft 

Condition  of  Spillway 

0  Service  satisfactory  0  Auxiliary  satisfactory 

0  In  need  of  repair  or  maintenance  Q  In  need  of  repair  or  maintenance 

Explain:  _ 


0  Satisfactory 
Explain:  _ 


Condition  of  Non-Overflow  Section 

0  In  need  of  repair  or  maintenance 


□  Satisfactory 
Explain:  _ 


Condition  of  Mechanical  Equipment 

□  In  need  of  repair  or  maintenance 


Siltatlon 

Explain: 

Remarks:  _ 


O  High 


n  Low 


Evaluation  (From  Visual  Inspection) 

0  Repairs  req'd.  beyond  normal  malnt.  Q]  No  defects  observed  beyond  normal  malnt. 

_ _ _ _  t A 


\V  V« 


dowels  to 
placed  as 


Specifications 

for 

Oatka  Creek  Dan 
‘  at  ! 

LeRoy,  few  York 


Cl±ii*i\X  SX: 


-  '  '  r  .  *■  ;;  • 

Vf-i.  The  proposed  Oatka  Creek  Daw  Is 

3ust  Southerly  of  the  lain  Street  Bridge  in  . 
.the  Tillage  of  LeRoy j  few  York  and  Is  part  of  i  pro*  *•*. 
■  3 eet^r ^stream  channel  improvement  to  eliminate  un¬ 
sightly  and  unsanitary  conditions.  The  removal  of  silt 
-and  alluvial  dpposits  is  being  carried  on  as  a  C.W.A. 

Spillway  Co:\*  t  v  ••  •  •*  •, 

Proposed  Work 


6  6! 


'lO' 


It 


^  work  contemplated  in  constructing  ■ 
^phdxproposed  dam  consists  in  the  excavation  of  earth'ind 
'rock  for,  a  foundation  and  the  construction  of  a  concrete 
'  waste  gat eki  gate  house  and  bulk  heads. 

fcfcrs  pr  oo\iv*.4v  *..•  r.  .  ,  •  V  ‘ 

•  -1 '  ’ 

All'  earth  and  soil  shall  be  removed  from 
‘  the  rock  and  a  trench  or  channel  excavated  in  rock  with 
a  minimum  depth  of  12"  and  a  width  of  at  least  11  feet. 

If  in  the  opinion  of  the  Engineer  a  greater  depth  of  rock 
-trench  is  necessary  to  provide  stability,  the  rock  trench 
shall  be  excavated  as  directed. 

J  V 

•J.-'l-i  ess  2  u.:l  ■ 

'EflwsdJL. 


r.  One  inch  round  steel  bar  dowels  shall  be 

-’placed  in  holes  drilled  in  the  rock  trench  as  shown  on  the 
plans  and  grouted  in  place. 


goup&etiop  Concrete1  •' 


Concrete  mixed  in  the  proportions  of  one 
part  Portland  Cement,  three  parts  clean  sand  and  five  parts 
broken  stone  or  clean  screened  gravel  shill  be  poured  in  the 
excavated  rock  trench  and  brought  to  a  level  surface  as 
shown  on  the  plans.  Clincher  grooves  as  shown  on  the  plans 
shall  be  formed  in  the  foundation  or  footings  and  steel  bar 


- 


dowel*  to  Join  with  the  spillway  reinforcing  shall  be 
placed  as  shown  on  the.  plans. 


Spillway  Concrete 

Concrete  for  the  spillway  shall  be 
mixed  In  the  proportions  shown  on  the  plans,  and  shall  be 
poured  In  sections  continuously  from  bottom  to  top.  Sections 
are  shown  on  the  plans  as  30  feet  long  between  construction 
Joints  but  If  the  equipment  available  for  mixing  and  placing 
concrete  Is  not  of  sufficient  capacity  to  pour  such  sections 
In  continuous  pours,  shorter  seotlons  acceptable  to  and 
approved  by  the  Engineer  may  be  used. 


Spillway  Conitructlon  Joints 

At  the  end  of  each  section  bulkheaded 
off  a  6"x6»  keyway  shall  be  built  Into  the  forms  to  form  a 
pocket  or  groove  the  full  height  of  the  sections.  Harisontal 
reinforcing  bars  shall  project  at  least  16"  through  the  bulk¬ 
head.  After  the  removal  of  forms  the  surface  of  the  con¬ 
struction  Joint  shall,  be^  painted  with  heavy  asphaltic  paint 
before  pouring  concrete  In  the  next  section  built.  Pipes  at 
least  6"  longer  than  the  projecting  reinforcing  bar S  shall 
be  placed  over  each  projecting  bAr  before  continuing  the  con¬ 
crete  work  so  that  stresses  pill  not  be  transmitted  from  one 
section  to  another. 


Qates 

Timber  gates  shall  be  constructed  of  dressed 
cypress  lumber  bolted  And  spliced  together  as  shown  on  the 
plans. 


aenbral  Specifications 

The  General  Specifications  for  materials 
end  construction  herewith  shall  govern  except  as  otherwise 
specified  herein  or  on  the  plans. 


GENEftAL  SmJWOWKMS 
TOR 

MATERIALS  AND  CONSTRUCTION 


PORTLAND  CEMENT 

n^x—xn - j-,.  .  -  ^ - |f  m  ,  rT[  , 

far  Portland  Ommt  (Serial  Dbeignaliam  C  9-afoh  oh  for  JUkboh  Smiatf 

for  Toting  Material*. 

Cement  shall  be  stored  in  a  dry  placa  anil  *e  mrir  a  snannte  a*  txr  parmit 
e my  aacor.for  inspection  and  identification  of  amh  foipmemt 

Cement  shall  bn  delivered  at  the  ate  at  the.  miser  w  phaaf  iw  in.  am* 
able  cloth  Bags  or  approved  5  ply  paper  hagb 

A  hag  shall  contain  94  pounds  net.  A  Bartel.  dull  contain.  &6,  .pounds 
net.  One  bag,  of  cement  shall  be  considered  as  containing  wlim  of  a  up  *^7 
foot 

FINEAGGREGATES 

Fine  aggregates,  for  concrete  shall  consist  ok  natural  aaads.  and*  gouts!*, 
ennhed  mck  or  other  inert  materials  having  dean.  of  •«-— g 

and  durable  minerals  or  a  mixture  of  the  above.  Fine  aggregates  thatt  bn  • 0 
graded  that  when  dry  100  percent  by  weight  shall  pass  a  screen  having 
mMfiorant  more  than  per  cent  by  weight  da#  pmn  a  — 1  dmsl  Nm.  >»sieve 

and  one  more  than  6  per  oene  shall paw  a  Stamford  Mte  tomsieve  Rnrar- 
gragaae  map  be  rejected  if  ir  contains  mom- than  j  porantnf  fain*  silt,  day, 
vegetable nutter orotbea  drieterioss  ss  butanes 


Fine  aggregate  or  sand  for  martaa  and  grout  shall  — rtf  if  fi*i  .  L_L 

durable,  uncoated  stone  particles  free  from  loam,  clay,  silt  and  all  other  dafo- 
terious  substances.  Such  aggregate  shall  be  of  a  site  that  when  dry  icx)  per 
cent  by  weight  shall  pass  a  standard  No.  n>  sieve-  and  not  over  5  per  cent  by 
weight  shall  pass  a  standard  No.  too  sieve: 

COARSE  AGGREGATE 

Corase  Aggregate  shall  consist  of  dean,  hard,  durable  lormawd  Broken 
stone  or  gravel.  It  shall  Be  sized  so  that  idct  per  amt  by  weight  shall'  tarn  a 
screen  Havana  crrcnlhr  openings  amf  none  sthdT  pass.  a.  screen  haring 
*fl**w®f  \  amdhr  openings.  No  Broken,  scene,  gravtf  or  other  material 
thawing  definite  lint*  of  fracture  or  laminations  shallot  used. 


REINFORCING  STEEL 

An  reinforcing  Ban  shall  Be  of  open  hearth  steel,  tdftd  from  new-  Billets 
of  lit  ippiDTcd  deformed  fonr  shape:  Ntr  re-roHW  material  or  edd1  twitted 
bars  will  be  accepted.  All  bars  shall  meet  the  reqanemema  given-  for  Biflfet 
steel  concrete  remforaemeot  in  the  Standard  Specification*,  ot  the  American 
Society  of  Testing  Materials,  Serial  Designatian*.  A — ij-%  intermediate' 
grade. 

Steel  Fabric  may  be  used  in.  suck  places  aa  the.  Fngf—r  r»«y  ^ 

direct.  Such  fabric  than  meet  the  requirements  gjuea.  foe  mid  drawn.  1 
win  foe  concrete  reinforcement  in  the  •£  the  A.  E  T. 

M.,  Serial  Designation  A — 82-27. 


STRUCTURAL  STEEL 

Altstnsctuml  steal! bewray shsgxm  efc,  dwH 
of  the  Stamford  SpedSeatkai 
nation  A — 7*24  of  the  American 


Fmiahtd  railed  material  shall  be  fno 
ragged  adgm  and  whet  defacia.  It  shall  haste 

shall  be  straightened  at  the  mill  before  shipment. 


IRON  AND  STEEL  CASTINGS 

hm  ami  Steel  Gatings  shall  caaform-  tm  ifoispumsate  si  the  Stan- 
daad  Specifications  a£  for  American  Sacnfo  for  Twang  Mmaah;  fhrisf  Das 

*  -  -  -  *  A  — —  —  .  A O . I  *^V jl  a,  .as  #  t  ^  • 


All  Castings  «h«n  lx  true  to  pattern*  in  form  and  dimensions  and  (hall  be 
Inc  from  cracks,  flaws  and  other  defects  in  position  affecting  their  strength, 
and  durability.  Castings  which  hsyebeen  welded  without  the  Engineer’s 
permission  wfll  be  rejected. 

lumber  ry-j  •••••.  -  -a\ 

All  lumber  and  timber  used  in  permanent  work  shall  be  of  an  acceptable 
kind  for  the  purpose  used,  sound,  square  edged  free  from  shakta,  loose  ’knot*, 
decay  Snd  and  shall  be  planed  and  framed  as  required  or  shown 

on  the  pu"«  Measurements  of  lumber  shall  be  the  number  of  feet  board 
measure  actually  placed.  • 

PROPORTIONS  FOR  CONCRETE 

Concrete  for  structures  shall  in  general  be  mixed  in  the  proportion  of  one 
part  Portland  Cement,  two  parts  fine  aggregate  and  four  parts  of  coarse  ag¬ 
gregate  by  volume.  The  proportions  of  aggregates  may  be  varied  by  the  En¬ 
gineer  in  order  to  obtain  better  working  mixtures. 

No  extra  compensation  for  cement  necessary  to  obtain  workable  and  satis¬ 
factory  concrete  by  reason  of  such  variation  will  be  allowed,  unless  by  special 
order. 

Proportions  of  cement  and  aggregates  shall  be  accurately  measured  by 
means  of -  Batch  Ebbtes  or  other  devices  acceptable  to  the  Engineer.  Wheel¬ 
barrow  measurement  w’fll  be  allowed  only  in  barrows  calibrated  and  marked 
by  the  Engineer^ “  -  ‘ .  ‘  .  ..  ;  * 

.  ■  .;  aean  '‘Bank:Rurv,  of  Gravel”  jnay  be  used  for  aggregate,  in  such  places 
as  the  Engineer  mar  accept, ?but  such  gravel  shall  not  contain  more  than  40. 
percent  by  MPbmwi material.. that  will  pass  a  screen  having  *»»»«* 
meshes  and  not  contain  particles  larger  than  #ould  pms’  a  screen  having  a  fi 
circular  openings.  If  deemed  necessary  to  add  additional  cement  to  obtain  a 
concrete  of  the  desited  strength  or  consistency,  ~m>  extra  compensation  will  be 
allowed.  >  •’  -  ‘ 

..  .  .  Payment  $or concrete  will  be  made: on  the  basis  of  the  number  of  cubic 
yards  of  concrete  actually  in  place,  unless  otherwise  called  for,.  , 

forms  ..  r;  . 

.  ,  Forms,  for  concrete  shall  .conform-  .to  the  shape,  lipes  and  dimensions 
shown  oti’ the  plamk  They  ifiain*  substantial _  and  sufficiently  tight  to  prev 
vent  leakage  of  mortar,  Ample  studding,  waling  and  bracing,  shall  be  pro¬ 
vided  toprevoit  bulging  arid  to  maintain  position. and  shape  under  the  stresses, 
inddent  to  filling  and  work.  ,  Wire  ties  Aall  be  sparingly  used  and  after  the 
removal  of  forms  such  wires  to  be  cut  off  below  the  surface  and  the  cavity 


bets  when  pouring  concrete.  •  ■,*  ,  . 

Irf  all  walls  or  member*  of  such  dimensions  as  to  be  difficult  bf'adces*, 
loose  boards  shall  be  left  for  cleaning  out  forms  before  pladng  conetete.  . 

The  interior  surface. of  all  forms  in  contact  with  concrete  surfaces  shall 
be  of  lumber dressed  on  one  face  and  both  edges  ahd 'shall  be  so  constructed  a$( 
to  leave  all  surfaces  with  a  smooth  even  surface.  Forms  re-used  shall  Efr 
maintained  at  all  time*  in  good  condition  as  to  accuracy  of  shape,  strength  and 
smoothness  of  surface. 

PLACING  REINFORCING  STEEL  ;  ;  i  . 

•  Mettl  reinforcing  shall  be  accurately  pthced  as  shown  on  the.pUm  or 

directed  by  die  Engineer,  and  shall  be  securely  tied  or  fastened  in  place  so  that 
pladng  of  concrete. will  not  change  its  position.  ..  -  -•  •  '<• 

*  Splices  in  rebtfordntf  shall  provide  a  lap  of  at  least  -if)  diameters  for  de¬ 

formed  bars  and  34  diameters  forptain  bars. ;  Alt  splices  shall  be  securely  tied 
with  annealed  wire.  •  '  5 

MIXING  CONCRETE 

All  concrete 'shall  be  mixed  in  approved  batch  mixers  for  at  least  one 
minute  after  all  materials  are  in  the  mixer  drum.  Aggregates  and  sand  shall  > 
first  be  mixed  dry  before  adding, water.  -Water  shall  be  clear  and  fteeiranxi 


mud,  day,  acid*,  alkalies,  oil*  and  other  deleterious  substance*.  Only  such 
amounts  of  water  shall  be  used  as  will  berequjred  to  obtain  a  plastic  workable 
concrete.  Excess  water  added  for  the  purpose  of  making  concrete  llow  in  th# 
forms  will  not  be  permitted.  . 

Hand  mixing  will  only  be  permitted  in  caw  of  emergency  or  in  placet 
where  very  small  amounts  of  concrete  are  needed.  Hand  mixing  shall  be 
done  on  water  tight  platforms  or  mixing  boards  and  shall  proceed  as  follows: 
Cement  and  fine  aggregate  shall  be  mixed  first  dry  and  then  wet  to  the  proper 
consistency  after  which  the  coarse  aggregate  shall  be  added  and  thoroughly 
mixed. 

PLACING  CONCRETE 

No  concrete  shall  be  placed  until  the  forms  have  been  thoroughly  cleaned 
and  have  been  inspected  by  the  Engineer. 

When  concreting  has  once  started,  it  shall  be  carried  on  at  a  continuous 
operation  until  the  placing  of  the  section,  panel  or  portion  bulkheaded  off  is 
completed. 

Concrete  shall  be  placed  in  uniform  layers  as  close  as  practicable  to  its 
final  position.  It  shall  be  thoroughly  compacted  by  puddling  with  proper 
tools  and  great  care  shall  be  exercised  to  obtain  a  smooth  face  free  from  stone 
spots  and  porous  places.  If  for  any  reason,  concreting  has  to  be  suspended 
before  a  vertical  wall  or  section  is  completed,  the  concrete  already  in  place 
shall  be  brought  to  a  level  and  keyways  or  steel  bar  dowels  placed.  Before 
concreting  is  resumed,  this  joint  shall  be  thoroughly  scarified,  all  loose  mater* 
ial  removed  and  a  paste  of  neat  cement  applied.  Construction  joints  or  ver¬ 
tical  joints  in  walls  shall  be  located  as  the  Engineer  may  direct. 

No  concrete  shall  be  placed  in  or  under  water  except  with  the  approval  of 
the  Engineer  and  under  his  direct  supervision.  When  concrete  is  so  placed 
extra  cement  in  an  amount  acceptable  to  the  Engineer  shall  be  added  to  each 
batch  but  no  extra  compensation  will  be  allowed  therefore. 

PLACING  CONCRETE  IN  FREEZING  WEATHER 

No  concrete  shall  be  placed  in  freezing  weather  or  when  the  temperature 
is  below  40°  Fahrenheit  except  by  permission  of  the  Engineer.  In  the  event 
of  such  permission,  heating  apparatus  of  approved  form  shall  be  provided  to 
heat  water  and  aggregates  so  that  no  concrete  shall  have  a  temperature  of  less 
than  6o°  Fahrenheit  when  deposited  in  the  forms.  Heating  apparatus  and 
covering  shall  be  provided  so  that  the  air  surrounding  concrete  may  be  main¬ 
tained  at  a  temperature  of  at  least  50°  Fahrenheit  for  a  period  of  five  days 
after  placing  concrete.  The  use  of  salt  or  chemicals  will  not  be  permitted. 

CURING  CONCRETE 

Careful  attention  shall  be  given  to  the  proper  curing  of  all  exposed  con¬ 
crete  surfaces.  Such  surfaces  shall  be  protected  from  the  sun  and  kept  wet 
for  a  period  to  be  deteimined  by  the  Engineer. 

REMOVAL  OF  FORMS 

The  removal  of  forms  shall  be  carried  out  in  such  a  manner  as  to  insure 
the  complete  safety  of  the  structure.  Forms,  shoring  or  braces  shall  be  main¬ 
tained  until  the  supported  portion  or  member  has  hardened  sufficiently  to  per¬ 
mit  its  removal  with  safety. 

DAMAGED  CONCRETE 

All  damaged  or  injured  concrete  shall  be  replaced  and  repaired  to  the 
satisfaction  of  the  Engineer  before  acceptance. 

BRICK 

All  brick  shall  be  of  the  clast  called  for  on  the  plans  or  in  the  specifica¬ 
tions  and  shall  be  hard  burned,  free  from  kiln  cracks  and  other  defects  that 
would  impair  the  strength  or  appearance  of  a  structure.  Care  shall  be  exer¬ 
cised  in  handling  brick  to  prevent  injury  and  damage. 


WILLIAM  T.  FIELD.  C.  *. 
MM.  AMR  VMM. 

C.  A.  SOLAR 

AMT.  TMAI, 


The  William  T.  Field  Engineers 

INCORPORATED 

Consulting  Engineers 

WATERTOWN,  N.Y. 


ARTHUR  H.  EMERSON.  C.  B. 
V.  PRES.  AMO  SECT 

JAMES  W.  HAMSLSY.  L.  S. 
AMT.  MC’T 


March  17,  1934 


Mr.  Thomas  F.  Farrell 
Chief  Engineer 

State  Department  of  Public  Works 
Albany,  Hew  York 

Attention!  Mr.  J.  P.  Neuton 


Dear  Slrt 


We  are  enclosing  herewith  an 
application  for  the  construction  of  a  dam  in  the 
Tillage  of  Leroy,  New  York  together  with  blue 
prints  and  specifications. 

This  dam  is  located  on  Oatka  Creek 
and  is  to  replace  an  old  stone  masonry  dan  and  is 
part  of  a  project  undertaken  to  dredge  out  the  stream 
channel  as  a  C.W.A.  Project. 

No  change  in  pond  surface  is  con¬ 
templated  as  the  crest  of  the  new  dam  will  be  at  the 
same  elevation  as  that  of  the  old  dam. 

We  believe  that  the  new  structure 
will  tend  to  improve  run  off  conditions  as  the  spill 
crest  proper  will  be  considerably  lengthened  and  gates 
will  be  installed  for  flood  relief. 


Very  truly  yours 

THE  WILLIAM  T.  FIELD  ENGINEERS, INC. 


A.  H.  Emerson, 
Vice-President 


AflEs8 


FOURTH  DISTRICT 


WJZ:AML 


STATE  OF  NEW  YORK 
DEPARTMENT  OF  PUBLIC  WORKS 

FRCD'K  STUART  GREENS 
SUPRRINTRNDRNT 


,  <  dun 

V  IN  «TM  DIS  T 

*  # 

UNUtt 


HOWARD  E.  SMITH*  DlST.  Eno. 
RARSE  CANAL  TERMINAL 

P.  O.  MX  M.  BAST  AVENUE  STATION.  ROCHESTER. 


iThNUSSTON 
"'Monroe 
ONTARIO 
ORLEANS 

V.  WTOMINO 


ROCHESTER.  N.  y.,  April  3,  1935. 


Major  T.  F.  Farrell, 
Chief  Engineer, 
Albany,  Nee  York. 


Dear  Sir:- 


For  your  information,  I  would  advise  that  work  on  the 
construction  of  a  new  concrete  dam  aoroas  Oatka  Creek,  at  Main 
Street  Bridge  in  the  Village  of  LeRoy,  has  been  oompleted.  This 
work  waa  lnapeoted  from  time  to  time  by  employees  of  this  offloa 
aa  the  oonstruotlon  work  proceeded,  and  the  same  was  oompleted  in 
accordance  with  the  approved  plane. 


The  only  addition  made  to  the  work  was  the  extension  of 
a  oore  wall  from  -the  easterly  abutment  of  the  dam  end  parallel  to  the 
ourtaln  wall  on  the  south  aide  of  the  Mein  Street  bridge,  to  a  point 
In  Impervious  material  about  20'  out  from  the  dam.  The  aluloe  gates 
In  the  '  dam  have  been  dosed  and  the  pond  la  being  filled.  Hie 
water  level  on  March  26th  had  raaohed  a  point  about  15"  from  the 
oreat. 


Very  truly  yours, 


H.  E.  SMITH, 
District  Engineer. 


■v 


tSw-fwi 


(IIUN) 


STATE  OF  NBW  YORK 


DEPARTMENT  OF  PUBLIC  WORKS 

DIVISION  OF  ENGINEERING 


ALBANY 


Dam  No . . 


Watershed  _ 


Received  f - -  Dam  No j3....^ZZ. L.9  AJz . . . . _ 

Disposition _ -  Watershed  _ . _ 

Foundation  inspected - - - 

Structure  inspected - 

Application  for  the  Construction  or  Reconstruction  of  a  Dam 

Application  is  hereby  made  to  the  Superintendent  of  Public  Works,  Albany,  N.  Y.,  in  compliance  with  the 
provisions  of  Section  948  of  the  Conservation  Law  (see  last  page  of  this  application)  for  the  approval  of  specifi¬ 
cations  and  detailed  drawings,  marked.  ///fape  of 

Oattrc  Cre*A  7,  -  Sheet*  ia*d  Z 


cations 


>0J#< 


herewith  submitted  for  the  | ,  e m i*u l’iTu*! i  j  of  a  dam  herein  described.  All  provisions  of  law  will  be  complied 
with  in  the  erection  of  the  proposed  dam.  It  is  intended  to  complete  the  work  covered  by  the  application  about 


(Dan) 

1.  The  dam  will  be  on 


town  of. 


(fto  asset  distinct  sad  direction  from  s  ^ 

2.  Location  of  dam  is  shown  on  the.  r/ej 
United  States  Geological  Survey. 

3.  The  name  of  the  owner  is.  TAsJi 

4.  The  address  of  the  owner  is. 

5.  The  dam  will  be  used  for,  Sietim  < 


- flowing 

County  of.  Gef<**<e 


\  bridft.  dsm,  rillsfo  main  cross-road*  or  mouth  of  a  1 


quadrangle  of  the 


6.  Will  any  part  of  the  dam  be  built  upon  or  its  pond  flood  any  State  lands?.  JHa 

7.  The  watershed  above  the  proposed  dam  is _ O  J7Jr_ _ 

8.  The  proposed  dam  will  create  a  pond  area  at  the  spillcrest  elevation  nf  ifd  7^ 


- square  miles. 


and  will 


-cubic  feet  of  water. 


- 


9.  The  maximum  height  of  the  proposed  dam  above  the  bed  of  the  stream  i; 


is — ^ _ f 


10.  The  lowest  part  of  the  natural  shore  of  the  pond  is.  ...I?*/ 

iMMiMihaw  alu  tKa  chnra  urlll  ha  at  laift _ ^  ^  /fa  fa 


-feet  vertically  above  the  spilkrr 


and  everywhere  else  the  shore  will  be  at  least . - feet  above  the  spillcrest.  ' 

he-  "?<> 

11.  State  if  any  damage  to  life  or  to  any  buildings,  roads  or  other  property  could  be  caused  by  any  possible"  ' 


failure  of  the  proposed  dar 


12.  The  natural  material  of  the  bed  on  which  the  proposed  dam  will  rest  is  (clay,  sand,  gravel,  boulders, 

granite,  shale,  slate,  limestone,  etc.).  _ ___ 

13.  Facing  down  stream,  what  is  the  nature  of  material  composing  the  right  K»nlr  t*€  fa 

14.  Facing  down  stream,  what  is  the  nature  of  the  material  composing  the  left  Kant,  ?  fWtft 

15.  State  the  character  of  the  bed  and  the  banks  in  respect  to  the  hardness,  perviousness,  water  bearing, 

effect  of  exposure  to  air  and  to  water,  uniformity,  etc.  jfa/t  BneJ  */,  ff 


c/*t 


16.  Are  there  any  porous  seams  or  fissures  beneath  the  foundation  of  the  proposed  dam?_ 


17.  Wastes.  The  spillway  of  the  above  proposed  dam  will 


bt/(^fi _ feet 


long  in  the  dear;  the  waters 


will  be  held  at  the  right  end  by  ajG3 
the  spillcrest,  and  have  a  top  width  of. 


the  top  of  wjiich  will  be—fiS - feet  above  the  spillcrest,  and  have  a  top  width  ofjtfXLQHUfeet.  . 

18.  The  spillway  is  designed  to  safely  discharge_y?£®QL - cubic  feet  per 

19.  Pipes,  sluice  gates,  etc.,  for  flood  discharge  will  be  provided  through  the  dam  as  follows  r  OtlJ’/#  // 


KSOrJL - the  top  of  which  will 

feet ;  and  at  the  left  end  by 


rphj  f-P*  m/u 


20.  What  is  the  maximum  height  of  flash  boards  which  will  be  used  on  this  dam  Pi 

21.  Apbon.  .Below  the  proposed  dam  there  will  be  an  apron  built  of.  GlOCTA 

feet  long  across  the  stream,/*^  ? — feet  wide  and..-.jg» _ feet  thick. 

22.  Does  this  dam  constitute  any  part  of  a  public  water  supply?  ‘ 


INSTRUCTIONS 


Read  carefully  on  the  last  page  of  thia  application  the  law  setting  forth  the  requirements  to  be 
with  in  order  to  construct  or  reconstruct  a  dam. 

Each  application  for  the  construction  or  reconstruction  of  a  dam  must  be  made  on  this  standard  form,  copies 
of  which  will  be  furnished  upon  request  to  the  Chief  Engineer,  Division  of  Engineering,  Department  of  Public 
Works,  Albany,  N.  Y.  The  application  must  be  accompanied  by  three  sets  of  plans,  and  specifications.  The 
information  furnished  must  be  in  sufficient  detail  in  order  that  the  stability  and  safety  of  the  dam  can  be 
In  cases  of  large  and  important  dams  assumptions  made  in  calculating  stresses  and  stability  should  be  given. 

Samples  of  materials  to  be  used  in  the  dam  and  of  the  material  on  which  the  dam  is  to  be  founded  may  be 
asked  for,  but  need  not  be  furnished  unless  requested. 

If  the  dam  constitutes  a  part  of  a  public  water  supply,  application  should  be  made  to  the  Water  Power  and 
Control  Commission  under  Article  XI  of  the  Conservation  Law. 

An  application  for  the  construction  or  reconstruction  of  a  dam  must  be  signed  by  the  prospective  owner  of 
the  dam  or  his  duly  authorized  agent.  The  address  of  the  signer  and  the  date  must  be  given  as  provided  for  on 
the  last  page  of  the  application  form. 


SECTION  948  OF  THE  CONSERVATION  LAW 


i  948.  Structures  for  impounding  water;  inspection  of  docks;  penalties.  No  structure  for  impounding 
water  and  no  dock,  pier,  wharf  or  other  structure  used  as  a  landing  place  on  waters  shall  he  erected  or  recon¬ 
structed  by  any  public  authority  or  by  any  private  person  or  corporation  without  notice  to  the  superintendent 
of  public  works,  nor  shall  any  such  structure  be  erected,  reconstructed  or  maintained  without  complying  with 
such  conditions  as  the  superintendent  of  public  works  may  by  order  prescribe  for  safeguarding  life  or  property 
against  danger  therefrom.  No  order  made  by  the  superintendent  of  public  works  shall  be  deemed  to  authorise 
any  invasion  of  any  property  rights,  public  or  private,  by  any  person  in  carrying  out  the  requirements  of  such 
order.  The  superintendent  of  public  works  shall  have  power,  whenever  in  his  judgment  public  safety  shall  so 
require,  to  make  and  serve  an  order  directing  any  person,  corporation,  officer  or  board,  constructing,  maintain¬ 
ing  or  using  any  structure  hereinbefore  referred  to,  remove,  repair  or  reconstruct  the  same  within  such  reason¬ 
able  time  and  in  such  manner  as  shall  be  specified  in  such  order,  and  it  shall  be  the  duty  of  every  such  person, 
corporation,  officer  or  board,  to  obey,  observe  and  comply  with  such  order  and  with  the  conditions  prescribed 
by  the  superintendent  of  public  works  for  safeguarding  life  or  property  against  danger  therefrom,  and  every 
person,  corporation,  officer  or  board  failing,  omitting  or  neglecting  so  to  do,  or  who  hereafter  erects  or  recon¬ 
structs  any  such  structure  hereinbefore  referred  to  without  submitting  to  the  superintendent  of  public  works  and 
obtaining  his  approval  of  plans  and  specifications  for  such  structures  when  required  so  to  do  by  his  order  or 
who  hereafter  fails  to  remove,  erect  or  to  reconstruct  the  same  in  accordance  with  the  plans  and  specifications 
so  approved  shall  forfeit  to  the  people  of  this  state  a  sum  not  to  exceed  five  hundred  dollars  to  be  fixed  by  the 
court  for  each  and  every  offense;  every  violation  of  any  such  order  shall  be  a  separate  and  distinct  offense,  and, 
in  case  of  a  continuing  violation,  every  day’s  continuance  thereof  shall  be  and  be  deemed  to  be  a  separate  and 
distinct  offense.  This  section  shall  not  apply  to  a  dam  where  the  area  draining  into  the  pond  formed  thereby  does 
not  exceed  one  square  mile,  unless  the  dam  is  more  than  ten  feet  in  height  above  the  natural  bed  of  the  stream 
at  any  point  or  unless  the  quantity  of  water  which  the  dam  impounds  exceeds  one  million  gallons ;  nor  to  a  dock, 
pier,  wnarf  or  other  structure  under  the  jurisdiction  of  the  department  of  docks,  if  any,  in  a  city  of  over  one 
hundred  and  seventy-five  thousand  population.  This  section  as  hereby  amended  shall  not  impair  the  effect  of  an 
order  heretofore  made  by  the  conservation  commission  or  commissioner  under  this  section  prior  to  the  taking 
effect  of  chapter  four  hundred  and  ninety-nine  of  the  laws  of  nineteen  hundred  and  twenty-one,  nor  require  the 
approval  by  the  superintendent  of  public  works  of  plans  and  specifications  heretofore  approved  by  such  com¬ 
mission  or  commissioner  under  this  section. 

The  foregoing  information  and  accompanying  plans  and  specifications  are  correct  to  the  best  of  my  knowl¬ 


edge  and  belief. 


Fow  VII.  t-lt-llMM  (1I-1I7W) 


a  ?a 


JtU* 


(NOTICE:  After  flllln*  out  on*  of  thooo  forms  a*  completely  u  potsible  for  each  dam  in  your  diatrlet,  return  it  at  once  to  '  to 
Conaarratkm  Com  minion,  Albany.) 

State  of  New  York 

Conservation  Commission 


Albany 

v  -  • 


r-. *  ft rfr.vr  •t' T iftf-  r*ft 

-J.. 

By  3 S'- too  Z 


DAM  REPORT 


Conservation  Commission, 


-/*$ 


..J/a. _  ,  191  _2_ 


Division  of  Waters. 


Gentlemen: 


I  have  the  honor  to  make  the  following  report  in  relation  to  the  structure  known  as 
. .a . Dam. 


This  dam  is  situated  upon  the. . 


in  the  Town  of.. 


(Give  name  of  stream) 


.  . County, 


agflMtt . frsm  the  Village  or  City  of . . 

(State  distance)  /J 

Tlia ’distance . stewm  from  the  dam,  dfletf 

(Up  or  down)  (Give  name  of  nearest  importaA^  stream  of of  a  brides)  w} 

is  about . 


(State  distance) 


The  dam  is  now  owned  by...-4 

fl  (Give  name  end  eddree#  in  full)  ^ 

and  was  built  in  or  about  the  year .  and  was  extensively  repaired  or  reconstriret 


during  the  year. 


.JJjULUL . &**-£  9^*-  J***^*^ 

C**Jlsi£tL.. 


As  it  now  stands,  the  spillway  portion  of  this  dam  is  built  of../t^!«3Sriiffca^^.i . 

(State  whether  of  maaonc^^oncrete  or  timber) 


and  the  other  portions  are  built  jbsiM4. 

(State  w hatter  of  masonry,  concrete,  earth  or  timber  with  or  without  rock  fill) 

As  nearly  as  I  can  learn,  the  character  of  the  foundation  bed  under  the  spillway  portion 
of  the  dam  is . 7!iL . sddfeteL . and  under  the  remaining  portions  such 


foundation  bed  is. . /.(. . 


“*•  P,“  y*'  “d  “•  — «  «“ — *  *  building ...  0, 

/ 

.  rip,~~~~*) _ **t*».JLn*4  _  _ _ 


$2^ 


i***t*<}  talk 

|  *»«*  s/«fre  roaK 


Way  Cfn>$&  .s*cf/*{j 


rx 


—  — ^*M*L*9+L 

7 


.u- 


i  • 


Sn/  Fi/l _ 


fc-l 


- ,*/r - * 

OldMaUnry  d*m  aAkt*t*tp#t*p*lft 
fort**  cmdaihtkf  H*di 


(la  the  spec*  below,  make  oae  sketch  ekowiac  the  fi tin  end  dimensions  of  e  croee  section  through  the  spillwej  or  waste-weif  of  t.  ie 
dam  and  outline  the  abutment,  tad  a  second  aketch  sntwiiig  the  stme  information  for  a  crow  section  through  the  other  portion  of  tl 
dam.  Show  particularly  the  greatest  height  of  the  demVsboye  the  stream  bed,  its  thickness  at  the  top,  and  thlekneaa  at  thefbott^u, 


as  nearly  as  you  can 


u!K 


4V 

IH'j 


Will 


<s 

w 


%  K  WV 


hjM) 

i-Lr 

>  i+- 


m 


vr\ 


\  \ 


\  ' 


A 


b  'AW 


The  total  length  of  this  dam  is . . feet.  The  spillway  or  wast 

weir  portion,  is  about . . feet  long,  and  the  crest  of  the  spillway  is 

about _ . ieet  below  the  abutment. 

The  number,  size  and  location  of  discharge  pipes,  waste  pipes  or  gates  which  may  be  used 
for  drawing  off  the  water  from  behind  the  dam,  are  as  follows:. 


WL 


At  the  time  of  this  inspection  the  water  level  above  the  dam  was. 
the  crest  of  the  spillway. 


r  y 

ft  ¥ 

......... ....... . ..it .... .^r. . ........ . 


(State  briefly,  la  tha  space  below,  whether,  in  your  julgmsat,  thi*  dim  ii  in  good  coalition,  or  bil  coalition,  describing  particularly 
any  leaka  or  cracks  or  erosions  which  you  may  hast  observed.) 

i  -/ALstte*^  ^**2^ 


(Nunc  of  pUco) 


APPENDIX  C 

HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 


subauca 

/VrD 


ijfQ 

*  M*AREA  13 

A\-\ 

^  f  ?•  1  ^ 

¥  11/  /  1  V  ^~X 

"-)  /af  /  su^are!  12 

MH'  _  '  A 
/'■  ■>  ^  vy  v/<;  / 

\sue  wtEA  9  V\ 

VV  i  1  v~\  \\>  A 


SUB  ARE^|| 


U  \\  \  s'Sa X  i  v~\  v A\  v. 

508  ,10  ,(  i  /  )  U  y\  \ 

"r  \  \  :<)  \Cfr  K^\J 

1 1  '  V  F^/\\ 


i;  ^ 

//  SUB 

s:  ->  r  \ 

j  I  v* 


) 

Y> 

V 

/ 


VJ  J  A 

^^REA  8  \ 

s  BUB  AREA,  T\ 

4  \v  X  \  l 

m  s\  i  )'  r* 


.  L_ 

SUB  AREA 


«  jy 

\  ’P— 4vcr 


/ 

/ 


.)  V 
\  \  u 

v  \ )  \i 

X  l  v 

(v 
S  'J 


/ 

( ^ 

-R 


“\  ' 

M  AflEA  9 


x  L  S 

U  R 

/  >j;\ 


^  x-v  ry  /  [iVf 

v>'~cv  '“V  '  jk "" 

drainage  basin  i J 

—  - . . 


S  '  ''■—ivy  \\  /  \ 

^VxT-^  V  V\\j  ) 

*4a«A^  /  (NTA  <>,} 
/.n  /R  /  iivV  / 

■\ /  S~r  _<&  '*r  i 

S  vi  Jr/  J  s  ; 


STETSON  •  DALE  S^ffl&srSK  ID 


UTICA  •  NEW  YORK  •  13601 
TEL  315>797*5e00 


PROJECT  NAME  . 


SUBJECT . 


Uew  Yokk  State  Dam  l aspect iqh_ 

PpA!UA6E  £>AS!U  -  SUBAREAS _ 


Ar£AS- 


5.oe> 

H 


H 

4/ 

if 

ii 

if 

»i 

n 

ii 

n 

n 

ii 

n 


A#ea 


.  DATE _ - 

.PROJECT  NO — 2305. 

.  DRAWN  EV  - 


j 

;  * 

..„Sg_Ui 

Acpes 

’EA 

if.  L  j 

i  9.73 

^  t»n.  os 

"  If 

ill; 

4.94 

3/CpO.  70 

#• 

3  J 

i  i 

I  ‘ 

5.35 

3744. 72 

ii  ' 

-  _  l - 

jl.4_L  J 

iii, 

4  . 

!%(*(* 

12564.02 

,5 

;  .  .  i . 

12.20 

14206.61 

It 

6 

21.6  3 

13776.36 

It 

7 

12.  & 

6049.  39 

ll 

6 

10.9  7 

702! .  12 

9 

7.64 

4690.73 

JO 

9.01 

57 63.60 

Mp 

1/ 

7.57 

464573 

ti 

12 

3,19 

5144.26 

13 

.64 

541.76 

/4 

.37 

Z3S.O0 

lC774L~ 

14QJ3 

39666.63 

w  STETSON  •  DALE 


bankers  trust  building 

UTICA  •  NEW  YORK  •  13601 
TEL  315*7»7-5e00 


-™T“  !'*<**_  «r  -  /  / 

.  JksL 

5m©  Azga  l :  . .  £ 

"  *  l  ?27SO  .  ’  7. 

*  ,  3  J  «... . 

R  It  - 

....  4  -4.  4$4qo . ■  t6. 

6 :  41000  IO 


H  ii 


it  ii 

ii  •• 


ii  *  ii 

*  !  .. 


to  54>6oo 

7  S&doo 

6  54000 

9  47000 , 

10  3b4oo 

11  Z3&O01 
iZ  ,  4*000, 
13.  |  .  ezOOL  , 

Mi  ,  »  • 


L 

2.53 
1.75 

2.54 
3.1o 
2.4o 
3.12 
Z.lo> 

2.46 

3.21 

3.io 

2.61 

3.U1 

I.ZI 


1Z 

4.22 
3.00 

4.23 
5.3  3 
4.0/ 
5.14 
4.54 
4.13 
5.35 
5.10 
4.71 
*>.12 
2.02 


5ug  Area  i  2,5  <2>.oo  z.4o  5.56 

••  ••  ^  _  .  _  _ . .  . 


2  2.5 .  4.31  2.1 .6  4,66 

3  .  2,5  5.$3  2.25  S.26 

4  Z5  3.03  4.oo  1.03 

5  .2.0  7 .77  I  3,35  5.32 


6 

2.0 

f0.72 

5,50 

660 

7 

2.5. 

7 35 

4& 2 

6.07 

6 

2.5 

6.44 

3.22 

6.2/ 

5 

2.5 

6.50 

3.26 

6.66 

10. 

2.5 

*,65 

ZJO 

6.60 

// 

3.0 

4.47 

2.24 

5.99 

12 

2.5 

6.5 2 

2, So 

6.41 

13 

3.0 

155 

.73 

3.1  / 

M 

3.0 

L$i 

.6* 

2.83 

i - 


I 


STETSON  •  DALE 


BANKERS  TRUST  BUILDING 
UTICA  •  NEW  YORK  •  13501 

TEL  315*797*5000 


PROJECT  NAME.  Uzm  York  State  Pah  Iuspectiou 
SUBJECT -  Oatka  Creek  Oah _ 

_ ESTIHATC  of  CuYDER'S  pA*AMerE*S 


DATE  .  ^lZ2 - 

project  no.  280* 
DRAWN  BY  - 


tr  ■  tf>/_5,5 


11 

fi 

n 

N 

II 

>1 

h 

u 

h 

ft 


11 
II 
II 
II 
I) 
11 
II 
1 1 


II 

II 


15  !  ,  j  — !.  j.  '  I 

trr  = 

tfi  y-.f5  (iie-tr) 

—  4..- 

i  £e\-£r...  : 

j  > 

tk  tr 

tpr 

:  t 

. 

par 

r» 

*T 

_ i 

!  5,5Cp 

l  1.01 

5.56 

2 

4,83  -31 

j  , 

4j83 

09 

49/ 

3 

1  JS-Zfl!  ...  .96 

523 

8.2*) 

4 

7,08  /.  za 

1.08 

1.28 

7 .05 

5 

3.3t-  .97 

5.32 

.*n 

5.3  Z 

<& 

.  k£Qi  .  1.23  . 

.  &>£Q 

1.23 

<0.74 

7 

4JML\ ...  /•  25 

1.6,89 

1.25 

6.88 

<5 

;  «>£/  ;_  1.13 

6Z\ 

113 

6.18 

9 

,  6.88^  1.25 

r6£8 

1.26 

6.82 

to 

.  660  I  .Zo 

6.60 

i.2o 

6.55 

II 

!.o*7 

5.V7 

1.0*7 

ff.97 

12 

6.47  U8 

*.47 

113 

6.4  3 

13 

3.H  -57 

3.11 

*57 

3.22 

14 

283  5Z 

2.83 

1  -5Z 

3.00 

STETSON  •  DALE 


BANKERS  TRUST  BUILDING 
UTICA  •  NEW  YORK  •  13601 

TEL  315*797*5600 


2oq  AV/  ;  24)1*5 


PUKATIOU 

4  H* 

12  H* 

24  D* 
45  hi*  . 


F AGE  QCC5 


io^cj  o 
O  O  00 
un  jo  oo 


UO  JU' 
O  O  C 
OC  cr; 


«-  —j  to  uj  to  u 
A)  IA  U 

i  co  rsj  fs. 


t-  >o  u 

•  o 

O  *” 

cj 


o  »-uu 


u  a  u 

<\J  00  CO 


l_>  T-  CJ 


U  JUU 

>0  _J  •_) 

oo  n  a 


OhU<rJQU0UJ 

< 

X  30  00  00 


l_)  H-  vSJ  £1  «“  O  O 


O  CO  CO  i 

o  -o  cu 

T-  00  OC  1 


0C 

< 

I  O  r-  o 
I  01 
3 


CO 


lA-JUU 
m  .n  tr> 

00  oo  t) 


r-(JC3LJj:O*-J.0C3O--JO^OO  *-  <_J 

►—  •— i  o  i_>  jy  oo 

as  •  *-  o  -j  • 


o  j  «  a  j  o 


O'O'O' 
J  CO 
r-  00  00  f 


>  _J  cr*  ij 
»  4n  ”j 

•  rsi  o 


r^-  >o  o  m 

r>  «—  o  —  _j  o  4)  <o  •“  uj  «  r*  o 

•  -O  kU  •  X)  oo  O.  r-  •  O' 


■U  c_j  « 


j  ca 
K> 


'-I  O  3  I 

ro  >o  -o  ■ 

«J  O  v  < 


o  JUU 

T-  Ui 

z 


r  _)  lj  -r 
3  o  o  «- 

•  «  v 


UJ 


O  X 

O  U 

(^••0*0  r- 

«— 


j  —  j  o  o 

—  '3  0 

•  ^  cn 


r  J  Jr-  \J  \i 


-1  O  NJ 

-f  A  X 

>  oo  ou 


o  o 

O  O 

XJ  o 


r-  CJ  •“  X) 


*•  ^  »>-  «— 


r-  t-  »*  VI  I/)  jJ 


a  *-  *-  -o  ^  r* 


7  A  ON  aJ  O  3  r-  ^  .f  lA  O  N*-  cc  0s  .3  r-  AJ  fO  #  A  O  r«-  O  O  _J  r-  ->J  *0  3  C"'  O  N«- 

.A  to  A  IA  A  A  3  i  oo  3  o  OO  O  O  ^  >.  »S»  i4.  f*.  jj  -  OJ  Ui  4j  -O 


u  ou  jo  jo  juju  JuqujSuo.JuouJoJjJUuuju'ju  j  j  j 

—  —  —  —  —  —  —  —  —  —  —  —  wf  —  —  —  —  —  —  —  —  —  —  —  «0  —  —  —  —  —  ——  —  —  —  —  — 


1*  RIJftC 


UNIT  hydrograph  data 

5.56  CP=C.77  NTA= 


coneiNE  hyDrqgrafhs 


Z 

o. 


CO 

o 


*  o 

VA  O 


CO  U) 
ro  oj 


of  O  <  Olr 


►—  to  on 

2  *1 


2  O  O  vA  «— 

"O  O  IX  il 

I  u  ct 


^  o 

*  w' 
CO  LO 


-J  o 

UJ  (J 
CO  tA 


2  O 
-I  CJ 
ue  r- 


O 

O 


o 

o 


O 

o 


*•  lA 

ru  cn 


m  CO¬ 
LA  »»i 
f»1  T- 


QU  *- 
r\j 
f\i  o 


o  >o 

O  ro 


o  o 
o  o 


o  o 
^  o 


oo  -j 

*-  oo 


•A  30 
C?'  CO 


<0  AJ 

^  o 


»A  n* 
■-T  «— 


**  >o 

N.  ro 


r~  O 

■o  o 


A-  fv- 

O 


'.V  r- 
X)  'O 
•  • 
ru  la 
^  o 
9»  >o 

i«n 

au 


O  oo 

A- 
•  • 

•o  -o 
r-  i>- 
X  va 
rvj  to 


«-  LA 
O 


■O  O' 
>9  LA 
r-  X 


w"  -O 

-O  *A 
•  • 
CM 

o  o 
-o  f''- 


■O 

V»  IA 


m  gu 
•«J  'O 


la  lo 

^  lA 


"A  JO 
A  ia 


m  n. 

>»  >r 


»»  sr 

-'T  LA 


•  vj  *A 
vT  LA 


fM.  «—  r- 


. 


X  Oj 

VA  JL 

X  O 
U.  CO 
«  >■* 

0L 

VO 

o 

ac  o  o 

a  <  lo 

^ 

X  (A 


CD  U.  ’ 

J  a. 

to  u 


3  c0 
O  ~ 


to  co 

>  to 


(A  O 
iA  O 
O  O 


(A  O 
VA  • 
O  (J 

■ml 

a 


*  i 
<  i 


jc  -o 

-J  'O 


2  O 
-I  'A 


ro  o 

30 

X  O 


-s  O 

cvi  o 


^  O 
*“  o 

^  at 


O'  to 

O'  <A 

»o  o* 


O  CO 

o  o 


CO  CO 
IA  *A 


to  to 

o  CO 


O  J-» 
rs.  «— 
O* 


A-  t-  r- 


r-  ro 
O'  OO 


CO  CO 
to  CO 

A  O 


O  CO 

o  o 


CO  o 

•O  -T 


CO  3 

3  3 

O  >0 

J  3 

<-  >r 


r- 

\j  *o 


O  T— 

>»  A 


<\J  «-  *- 

*>  »“  r- 


C0  ^ 
O  O 


t5  VA 
O  3 


J 


FLO.  .  .00  27.91  170.32  6G2.6y  1*65. *1  2876.76  *9*2.88  7761.7*  11*25.18 

t10_..97  29<21.82  27915.88  *770*. So  58591.05  7C576.*8  83665.67  97c66.36  113188.63 


MAXI-HUK  STAGE  IS  IHd 


rv  ro  coo  vj  ru 


oo  o 


« 

O  ru 

00  UJ 

uj  y 

00  UJ 

o  o 

« 

o  o 

•  • 

•  • 

•  • 

•  • 

V- 

1— 

►n  oo 

uj  -y 

o  y 

UJ  y 

* 

3 

O  3 

UJ  r— 

t—  y 

UJ  *- 

«\ 

* 

**. 

VJ  -r- 

■C.  t— 

3  3 

—  n-  r- 

M 

« 

M 

^u> 

3  >C 

r-  r- 

3  O 

* 

ru 

y  <j 

* 

*—  VI 

«—  VI 

Ul  3 

•« 

■« 

ui  o 

PC  CJ 

V“  O 

*— 

"C 

a 

o 

h- 

«C 

'U 

< 

UJ 

PC 

rc  3 

UJ  UJ 

y  vj 

UJ  UJ 

h- 

»- 

3 

X 

uj  r\j 

UJ  r“ 

rc  no 

uj  rc 

U> 

u> 

UJ 

•  • 

•  • 

•  • 

•  • 

■H 

•-H 

u* 

3  ou 

V- 

VJ  r- 

rs.  & 

o 

•sf  UJ 

UJ  VJ 

r-  y 

UJ  ro 

o 

o  rv 

t-  o 

o  o 

*“  O 

UJ  f- 

UJ  *- 

<  • 

• 

►o  rsi 

I'O  r- 

*—  •“ 

VJ  *- 

X 

x 

ac  *- 

ru 

ru 

o  r- 

cv  r“ 

< 

< 

<4  1 

O' 

Z 

« 

z 

h- 

o 

T“ 

** 

« 

U) 

« 

a 

N-  UJ 

VJ  uj 

uj  y 

VJ  UJ 

♦ 

o 

vA  o 

fc  ru 

>  oo 

r-  ru 

v-  o 

* 

V-  O 

CL  O 

*  o 

• 

•  • 

•  • 

•  t 

•  • 

cr 

A 

a 

X 

UJ  CJ 

UJ 

N.  >C 

uj  U' 

3  00 

uj  <y 

a. 

* 

X 

X 

►—  CJ 

i'- 

vy  f'- 

VJ  3 

T-  VJ 

VJ  3 

-o 

♦ 

-> 

*>u 

• 

00 

o  uj 

ru  O 

o  o 

ru  o 

o 

T— 

rsj  U' 

o  «y 

T~  T— 

-o  y 

*— 

UJ  IT* 

UJ 

•3 

O' 

o 

V-  3 

H-  O 

v-  o 

X  O 

• 

-J 

-J 

u. 

CJ 

0- 

o 

3 

•> 

rvj  oo 

»-  JO 

~C  UJ 

r-  oO 

“» 

O 

-> 

• 

o 

•y  -y 

O  JO 

t-  o 

O  O 

z 

<3 

•  • 

•  • 

•  • 

•  • 

r\j  -y 

■Cl  VJ 

JJ  -c 

SJ  v) 

v» 

< 

CJ 

VJ  -4J 

r-  .v; 

3  ro 

rc  ru 

* 

3 

H- 

CJ 

r\J  O 

00  VJ 

o  o 

OO  V) 

Ui  O 

♦ 

o 

UJ  O 

<Uif 

X  o 

• 

t-  rc 

3  y 

V  «— 

o  y 

a. 

« 

ct 

u. 

3  X 

X  CJ 

3  CJ 

VJ 

T— 

vj  ro 

VJ  VJ 

c 

■* 

<■ 

■< 

UJ  3 

Ui  O 

>r 

oc 

-C 

V- 

« 

X 

H- 

O  uj 

X  • 

uj  a 

00 

M 

* 

a 

*-« 

Z  -• 

<  o 

«— 

r— 

A 

< 

•H 

CJ 

3 

♦ 

IX 

►- 

• 

H-  3  O 

o  o 

^  UJ 

pw  O 

O  UJ 

« 

O 

3 

o 

Ui  3  O 

sy  oo 

-NJ  fc 

VJ  ru 

ru  rc 

Z  3 

* 

o 

z  o 

O  1/)  r 

o  o 

1  •  • 

•  • 

•  • 

•  • 

•  • 

O 

oc 

y  © 

cc  c 

< 

X  • 

1  3  O 

o 

y  r- 

••J  VJ 

y  v 

O  O 

o 

1  o 

oc 

3 

H-  O 

>  CJ  UI 

(M  f\J 

UJ  fc 

O  VJ 

u>  rc 

O  uj 

>■ 

<  Ui 

Z  3 

3  3  0 

-O 

uj  ru 

O  3 

uj  ru 

rsj  *-« 

X 

UJ  •-* 

3  CJ 

3  «-  «- 

>y 

•y  t- 

r*  r* 

y  r- 

uc  y 

UJ 

r- 

*—  O' 

V-  3* 

< 

T— 

\  Ci  3 

X 

•u 

< 

«  JU 

a.  \j 

u  u.  »■ 

O  3 

3  O 

h-  •  • 

vt  M. 

-j  ft. 

> 

Q 

X  CJ 

U)  3  3 

x  o 

to  CJ 

•A  • 

►- 

X.  • 

\  3  UJ 

UJ  *- 

•Ji  3 

d  fJ- 

•U  3 

a.  o 

« 

c 

UJ 

U) 

X  o 

>  OON 

O  l> 

uj  o 

uj  y 

UJ  O 

<  *-< 

■w 

3  •“< 

z 

-J  uj 

3  ^  fO 

•  • 

•  • 

#  • 

•  • 

a 

ac 

Ui  O 

3 

^  UJ 

O  uo 

ru  o 

>C  OC 

o 

A 

X 

r— 

3  3  3 

vj  >r 

-■J  <\i 

3  vj 

uj  ru 

o 

* 

H- 

C  3  CJ 

r\i  uj 

t—  «— 

o  o 

*—  T“ 

<X  <S  -J 

* 

3  4 

UJ  3 

UJ  1— 

<  •  • 

<M 

uj  y 

r—  v 

uj  y 

a  <  j 

A 

UJ  « 

UJ  o 

a 

H-  CJ 

l-  J  3 

T“ 

X 

•o 

>»  v-  ?u 

■« 

H“  H* 

o  o 

H> 

>  • 

U)  r-  r- 

u> 

UJ 

X  01 

3  u> 

3  • 

UJ 

z 

1  3  O 

* 

3  <-* 

©  3 

z 

-j  > 

1  »-  r- 

CM 

a t 

UJ  ;> 

U) 

3  3  3 

-O  3 

■c  uj 

^  V 

rv  /j 

Ui 

-J 

►“3  3 

O  uo 

vj  ru 

fc 

vj  ru 

z 

UJ 

UJ  o 

<  •  • 

•  • 

•  • 

•  • 

•  • 

z 

UJ  • 

*•>  u 

Z  3  3 

-y  o 

U  wJ 

v  rc 

ru  uj 

z 

©  — i 

VI  3 

•-«  3  UJ 

u*J  VJ 

•O  U' 

„>  u 

VI  UJ 

*; 

<- 

3 

X  »  XJ 

0  3  0 

UJ 

«U*  r- 

>■  3 

•y»  t- 

4 

X 

3 

Z  1  Z  CJ 

j:  f  r 

3 

ru 

•— 

ru 

o 

o 

—  1  3  • 

3 

/J 

yj 

h-  1  'J 

0  3  0 

y 

y 

* 

3  1 

3  0  0 

* 

X  1  --N  O 

zoo 

» 

1  f\l  CJ 

O  UJ  3 

3  iC 

3  -t 

3  3* 

o  c 

« 

3  1  >t 

~  o  a 

3  *y 

O  UJ 

3  oo 

o  uj 

* 

ui  1  Z  O 

•  • 

•  • 

•  • 

•  • 

♦ 

Z  1  J  • 

3 

3  <M 

-J  r- 

i“  y 

O  T- 

* 

Z  1  <3 

3  JO 

v  J 

3 

v  u 

3 

« 

«  1 

U)  3  0 

rc 

< 

>  3 

O 

♦ 

X  1 

•  • 

jf* 

y 

r“ 

y 

3  1  A  CJ 

UJ  3  O 

u> 

.n 

•  •-  3 

UJ  3  O 

v\ 

O 

XI  ^  3 

o^-o 

1-  1  Z  3 

OC  «— 

u.  1  C  • 

3 

3  1  J 

3 

• 

4J 

f 

3  1 

•o 

to 

o 

1 

« 

3 

"i. 

3 

3  1 

ce 

•*- 

V- 

*U  1 

3 

c. 

A 


3 


U 


.  -J 

3 

—3 


o  o 

7- 

3 


Ui  3 

o 


2  o 
o 

o  <3 
O  Ui 
Kl  •-« 


U.  rg 

vi  a. 

£  U 

u.  <j 


O 

ac  a  o 
o  «  o 


>  T* 

ro  o* 
•  » 
~o  o' 
^  *o 
00  o 

Oi  o 

rvj  o 


00  o 

XT  3 
•  • 
r*  o 

O  00 

*-  VI 
x# 

o  in. 
00 


rx-  rg 
•*»  ro 
•  • 
«j  r» 
r*-  O' 

O'  o* 


0.  o 

K 


3 

O 


CO 

O 


iiO  <  air 


O  VI 
2  *-t 


2  O  < 

VI  O  l 


CD  LL  *- 

j  a. 

v/>  o 


3  VI 

C  -« 


(/>  O 
V>  O 
e»  3 


O'  •“ 

00  00 

O'  TO 

JO  00 

xf 

rg  oo 

fN.  O 

rg  oo 

•  • 

•  • 

•  • 

•  • 

fO  70 

<r—  rx. 

xf 

*—  rx. 

r-  fO 

c  o 

O  O' 

•o  -o 

ro  o' 

3  r'l 

O'  O' 

xj  >  ) 

■O  3 

xT  -O 

xf  to 

«—  O' 

3  <5 

o  -o 

|X- 

IN. 

r-  o 

< 

ac 

ru  rx. 

ro  "l 

r-  mi 

r*-!  r»i 

u. 

r-  O' 

VI 

•  • 

•  i 

•  • 

•  4 

•H 

•O  rg 

<r-  sQ 

Ml  T- 

*-  o 

o 

O  r- 

c  a 

'O  O' 

>o  o 

o 

O  O' 

r-  xO 

O'  O' 

•—  o 

<  • 

• 

r-  rg 

f  g 

r-  xf 

o* 

r-  au 

X»  -O 

xf  >0 

O  1 

xf 

xj 

>o 

H- 

o 

V? 

o 

xf  00 

00  rO 

rg  o 

X  70 

CJ 

O  xT 

o  o 

xf  rg 

o  -o 

*1  o 

• 

•  • 

■  • 

•  • 

•  « 

VI  O 

o 

MO  *} 

r-  oo 

rg  o 

r-  ou 

t-  o 

g.' 

O'  3 

O'  -o 

-CJ  uj 

O'  gj 

CO 

o  a 

VI  70 

O'  O' 

m  ro 

o 

>o  m 

xf  O* 

xf  O' 

rs. 

rg  <3 

rg  >o 

o 

VI 

VI 

o 

X  o 

• 

3 

O' 

o 

xf 

rg  ou 

«-  xO 

xf  X) 

r-  gj 

« 

o 

rg  O 

JO  in 

rv.  m 

X  Ml 

o 

•  • 

•  • 

•  • 

1  • 

xT  xj 

O'  o 

O'  gj 

O'  gj 

3 

IN-  r- 

Xf  xf 

v\  o 

xf  >f 

o 

rg  oj 

»-  ,-N. 

O'  O' 

r—  lx- 

*  a 

t 

xT 

Xf  O 

xf  3 

*  o 

-J  C_> 

o 

xJ 

«-  *J 

T—  0U 

v>  o 

UJ  3 

tn 

xf 

E  • 

VI  t— 

<  o 

o 

r- 

3 

<J 

• 

7- 

O 

o 

.M  xT 

O  -O 

V>  O' 

C*  ou 

o 

UJ 

O 

o 

x»  C 

3  JO 

O  -0 

O  oo 

o  o 

1 

• 

• 

•  • 

•  • 

< 

X  • 

I 

3 

3 

O'  t- 

xf  rg 

rx-  ro 

xf  iAJ 

3 

7-  O 

>  m 

rx. 

O'  xT 

CM  w 

Ml  <J 

cm  vi 

2  O 

UJ 

O' 

O' 

TO  VO 

O  oo 

o  > 

O  JU 

-J  o 

3 

■g  O' 

fN.  3U 

IN.  ou 

a  r- 

u- 

tn 

O' 

O' 

ro 

% 

o 

3 

r»» 

r»l 

•a. 

o 

3 

-1  o 

7- 

• 

• 

A 

x  3 

VI 

3 

3 

7— 

<  • 

X 

_ 

VI 

r-  au 

»“  ’v) 

in.  r- 

r-  it  | 

VI 

JE  O 

> 

JO 

xf 

3  »o 

tn  r- 

ro  rg 

tn  r- 

2 

-J  O 

UJ 

r- 

xt 

■  * 

•  • 

«  • 

•  • 

uj  3 

3 

70  1- 

JU  J 

xf  «- 

00  3 

»— 

UJ 

3 

3 

>o  ou 

c  -o 

JA  U 

Hi  7*1 

x 

o 

O 

O  O' 

>r  a 

O'  > 

O  OU 

V>  r— 

X 

• 

• 

t—  r— 

r\i  ro 

ru  o 

«X 

7-  O 

7- 

3 

3 

rg 

7- 

>  • 

VI 

gJ 

*i 

00 

2  O' 

1 

-> 

O' 

z 

-J  xf 

1 

uj  O 

to 

3 

t J 

3 

TO  CO 

r-  J- 

0g  O 

»—  r 

7- 

3 

3 

O'  3 

O'  O* 

•O  tn 

O'  ^ 

X 

i 

• 

•  • 

•  • 

«  • 

«  • 

/■x  O 

JT 

3 

3 

^  IN. 

fx.  O' 

«-  X) 

r>-  o 

*o  3 

*-* 

3 

VI 

>o  fO 

<g  in 

OI  in. 

rg  wi 

3  1 

w  au 

a 

3 

r— 

rg  uo 

VI  o 

O'  O* 

vi  au 

2  1 

2  O 

tT 

*— 

rg 

xf 

VI 

VI 

•“  1 

C3  • 

3 

xf 

VI 

gi 

7*-  1 

O 

o 

O 

3 

AJ 

g 

3  1 

<3 

3 

O 

C  1 

l 

• 

ir  1 

*-»  o 

2 

3 

3 

1 

AJ  O 

O 

O  O 

3  Cl 

r 

*  .  j 

-J  • 

N*  xf 

3 

> 

o  «- 

o  VI 

.o  U 

3  /I 

w  1 

2  O 

7- 

T— 

•  • 

•  • 

•  t 

2  1 

CP  • 

O 

3  JU 

3  > 

O'  VI 

f.J  CN 

2  1 

3 

UJ 

gj 

3 

O 

fN- 

xf  r- 

!>. 

•».  1 

V) 

o 

IM 

r— 

O'  > 

f— 

X  1 

• 

• 

:n. 

•O 

n 

3  I 

"n  O 

to 

3 

3 

o 

1 

*-  3 

to 

3 

3 

f— 

X  1 

n*  00 

o 

> 

7-  1 

2  O 

tK 

u.  • 

CJ  • 

o 

uJ  | 

U 

UJ 

.« 

jj 

g 

O  | 

O 

O 

£ 

•  A 

1 

•t 

3 

3 

-J  1 

kX 

tk. 

i  1 

j 

7- 

v> 

a  i 

7- 

3 

U  1 

VI 

3 

< 


87458Q.C0 


COKLlNt  hfORCtRM hS 


H#X1 rur  ST«bE  IS  949 


hAXifluw  biAut  lb 


SL.8-XREA  RUNOFF  COMFITATION 


AD-A077  487 


UNCLASSIFIED 


NEM  YORK  STATE  DEPT  OF  ENVIRONMENTAL  CONSERVATION  ALBANY  F/G  13/13 
NATIONAL  DAM  SAFETY  PROGRAM.  OATKA  CREEK  PAM  (NY  435),  GENESEE  — ETC(U) 
SEP  79  J  fi  STETSON  DACW51-79-C-0001 


2  of  2 


g  fg 
«g  h> 
•  • 
©  rw 
© 
*g  o 
g  in 
ro 


rg  oo 

g  r- 
•  • 

<0  in 

©  rg 

Mj  U~\ 

rO  rvj 

rg 


v  N 
ou  fg 
•  • 
rg  0* 
g  *0 
<*N 


g  in 
o  in 
•  • 
00  *- 
rg  rg 
•'n  «g 
•-  g 
*-  o 


fg  rg 
g  K» 


ro  g 

o  a* 


O'  K* 

rg 
•  • 
o  *o 
rg  g 
O'  U* 


i“  N 
<*J  N 
•  • 
rg  <* 
g  o 
o  fg 
in  r- 
r-  rg 


g 

o  m 


in.  r- 

<*>  ig 


o  o 
3 


W-  O 

* 


©  I 

►- 

y> 


>0 
«  • 
f-  ou 
o  rg 

'O  fg 
rg  O' 


ou  «o 
g  «- 
•  • 
o*  fg 
>0  a 
«C 
rg.  o 
ou 


«-  in 
r-  O* 
•  • 
00  g 
rg  g 
O'  O' 


au  sj 

g  «“ 
«  • 
o  rg 
•o  © 
fg  o 
rg  O* 
ou 


*  O 

m  o 


X  O 
© 


X  o 
X  © 
m  © 

X  • 

<  o 


© 

2 


©  © 
ai 

«/>  o 
o 


r-  O 

Z  o 


r*l 

x  © 
x  • 
£  © 
©  m 

jj  o 


Z  JO 

©  T- 

Ui  O' 


z  o 
a  * 

o 


^  o 
rg  3 

^  g 
z  o 


o 

o 


© 

o 


r-  o  o 

UJ  O  O 
I  •  • 

I  ©  u 

>  .g  in 
uj  O'  o 
© 

UJ 

%  ©  © 
<  ©  a 

i-  •  • 

m  ©  © 
*  ©  © 

>  «-  © 


uj  ©  © 
*  a  o 
<  •  • 
*-  ©  © 
«/>  "o  g 
t  a*  o 

1 

1/1 

UJ  ©  © 

>-  ©  O 

<  •  • 

2  0  0 
-«  O  O 
o  g  r 
oc  rg 
o 

000 

©00 


o  n  rg 

>-•  o  o 


©  o  o 
moo 
•  • 
m  ©  to 


>  in 
o  rg 
•  • 
ro  ou 
g>  *- 
fg  rg 

?■  N 


rg  rg 
in  in 
•  • 
m  g 
o*  o* 
o  00 
*-  g 


O  *- 
rg  *— 

o  o 
>  o 
m  00 


g  rg 

o  o 

g  g 
m  © 
rg  O' 
u 


o  rg 
O'  in 


eg  O' 
v  g 


o  rg 

o  g 


o  m 

in  00 

fg  rg 
rg  O' 
O'  «r» 
g  *0 


ou  m 

r-  O' 
•  • 
n  © 
*-  in 
O'  sS 


♦“  o 
00  0 
•  • 
0  m 
00  g 
g  rg 
*-  g 
m 


m 

•  1 
©  m 
©  m 
>o  k> 

g 

g 


<-r  g 
rg  fO 


O  N 
g  © 


j  rg 
U 
© 


rg  « 
g  rg 
•  • 
g>  m 
rg  g 
>  o 


g  *- 
rg  g 
>  o 


in  O' 
o  00 
•  • 
m  O' 
rg  ro 

O'  o 


fg  «— 
m  rg 
•  • 
f“  to 
rg  k» 

O*  O' 


>0 

*0  in 


O'  'O 

*—  M 

>  O* 


a  g 
o  00 
•  • 
00  g 
«-  m 
O'  O' 


O  M 

m  00 
•  • 
rg  rg 
rg  o 
o  «- 
g  « 


00  rn 
•-O' 
•  • 
n  © 
•-  n 
O'  g 
rg  g 


g> 


*-  CO 
00  O' 
•  • 
O'  K» 

jo  g 

g  rg 


©  m 

©  rO 

<o  m 


g  g 
rg  K) 
•  • 
©  rg 

g  © 
•-  >o 


©  © 

©  g 
o 
o 
00 
rg 


x 

c 


z  o 
o 


03 

© 


O'  g  r* 

ou  rg  g 

rg  m  m 

O  o*  O' 


o  © 

«  © 
r-  o 


r-  a  © 
x  m  • 
Q  CtO 


o  m  • 

<r  at  g 

a  H  J 


a.  © 
<  © 
Z  • 

in  © 


<  <g 

©  O' 


» n 

O  ro  Kj  in 

u  rx 

+ 

m  nt  o* 

O*  m 

rx  ou 

t-  Kn 

r~  * 

m  o* 

*o  •-  fx  ** 

>0  r- 

4A  n 

f>4  *-  O'  O' 

CO  «- 

,  r* 

'O  O' 

*0  O' 

l  ** 

(X 

CO 

f| 

*“ 

r- 

TO  ao 

TO  flO  NO 

ro  oc 

*o  O 

o  >r  ro  oo 

o  >r 

*  * 

*  •  •  • 

•  • 

oo  ro 

n  n  in  in 

N  IN. 

'O  o' 

^r  tn  ex  >c 

sT  O' 

O'  JU 

m  >o  O  o> 

in  <o 

oo 

m  in 

to  m 

u  i 

r— 

O 

IN.  >*■ 

m  n  ro  >r 

m  m 

r>-  ro 

r-  O'  To  oo 

r-  O' 

♦n  i>- 

r-  ou  $o  to 

*-  uo 

fX 

co  so  Co 

ro  oc 

in  o 

»o  n  O'  o 

yO  in 

>o 

♦-  4 

r  ^ 

" 

ou 

ou 

oo  c- 

^  O  ao  O' 

^  o 

oo  ao 

TO  OO  NN 

TO  00 

N  U 

to  *n  •-  t- 

K»  ro 

O'  -o 

t o  >o  rx  'T 

Tn  40 

r-  l\J 

<  oo  O'  ^ 

vf  00 

m 

in 

in 

T— 

>0 

TO  -O 

in  rx  r  ^ 

in  ro 

>0  IN- 

•o  ao  co  n 

o  00 

•  • 

•  •  ■  • 

•  • 

to  -o 

CO  NT  O'  o 

rx  4* 

TO 

ni  c-  ro 

rx 

m 

JO  O  O' 

oo 

o 

o 

l> 

T- 

•* 

>T 

O  <J 

o  i)  <  yt 

12  >C 

O  T- 

O  >f  *-  o 

o  >r 

•  • 

•  •  •  • 

•  • 

C  r- 

o  ro  C-  IN- 

O  rx 

00 

«o  *“  to 

40 

a 

O  O'  o* 

>c 

30 

IN. 

I»l 

c^ 

1*1 

U  1*0 

U  oX  f-  M 

U  JU 

o  r- 

CJ  O  r-  -O 

u 

•  • 

•  •  •  • 

•  • 

O  Oj 

o  O'  m  in 

O  4^ 

rx 

m  •-  ro 

m 

O 

00  O'  O' 

X3 

O 

-x 

N 

•X 

o  >n 

u  O  m  jc 

U  TO 

o  >o 

o  .x  u  m 

o  rx 

•  • 

•  •  t  • 

•  • 

O  O' 

Ur-  TO  TO 

U  r- 

m 

rx  r-  ro 

rx 

ro 

f  O  O' 

r- 

* 

o 

rx 

O 

CO 

U  -o 

U  •>-  O  TO 

U  I'- 

O  IN- 

Oau  O  in 

o  o 

•  • 

•  • 

o  *o 

Ur-  *-  r- 

CO  — 

o 

r-  O 

rv 

u 

r—  >  O 

r- 

TO 

nT 

I 

Ui 

l 

3  ai 

3 

to 

O  v9 

c 

< 

-J  «c 

-j 

0C 

to 

»- 

U> 

M-  N 

K  UI 

a 

p 

u. 

HYOROuRAPH  DATA 

iHY&b  lllHti  TARkA  SNAF  TRSDA  TRSFC  RAT1C  1SNOR  ISA^E  LOCAL 

1  1  7.64  C.CC  1C4.1t  O.CC  C.OOC  0  1  G 


C.OC  C.C2  16.  1.03  5.00  53  O.OC  0.00  0.00  2129 


W  S«/  w 


-w'  W  V 


1 


3.*Qh«-«QOi^*r}<\irg^roao>#cgOadf^'0'0'C'0'0'0'0'0'®>©*0>C'0>0'0'C’0'0*© 


^  • 
O  OU 

a*  •* 

ao  i a 

rsj 


j  |  * 

ooooaooOooQooaooaooaooaoooooaoooooaoo  «- 

oaoaaoopooaaaaooaoaaooaauaooaoooaaooo  m 

•  «••«••«••*••«••«••«•••••»••»•••••••«  • 

oaooaoaoooooaaooaooaooaoooooaaooooaoa  ro 


9“  • 

rsi  <\i 
•  ao 


o 

o 

a 

O 

o 

a 

1  ° 

o 

q 

1  o 

o 

o 

o 

o 

a 

O 

o 

q 

1  o 

o 

a 

o 

o 

◦ 

o 

o 

a 

1  O 

o 

◦ 

O 

o 

o 

o 

o 

ro  • 

o 

o 

a 

a 

o 

a 

1  o 

o 

a 

I  o 

CJ 

a 

o 

o 

a 

o 

o 

& 

1  o 

o 

o 

o 

u 

o 

o 

o 

a 

1  G 

o 

o 

o 

o 

o 

o 

o 

JO  00 

• 

• 

4 

• 

• 

* 

1  • 

• 

< 

»  • 

• 

• 

a 

• 

4 

• 

• 

1  • 

• 

« 

• 

• 

4 

• 

• 

i 

►  • 

• 

• 

• 

• 

• 

• 

« 

•  rvj 

o 

o 

o 

o 

o 

a 

o 

o 

a 

1  a 

o 

o 

o 

o 

a 

o 

o 

d 

1  o 

o 

o 

o 

o 

q 

o 

o 

a 

1  O 

a 

o 

o 

o 

a 

o 

o 

>o  >» 

r- 

o 

o 

o 

o 

o 

G 

o 

o 

a 

1  o 

o 

o 

o 

o 

u 

o 

o 

U 

1  o 

u 

O 

o 

o 

a 

o 

u 

u 

»  o 

o 

o 

o 

o 

o 

o 

u 

lA  • 

o 

o 

a 

o 

o 

a 

o 

o 

a 

1  o 

o 

o 

o 

o 

O 

o 

o 

a 

o 

o 

o 

o 

O 

o 

o 

u 

I  o 

o 

a 

o 

o 

o 

a 

o 

O  O 

• 

• 

a 

• 

• 

« 

1  • 

• 

I 

1  • 

• 

• 

• 

• 

• 

• 

• 

4 

1  • 

• 

• 

« 

• 

» 

• 

• 

)  • 

• 

* 

• 

• 

• 

• 

• 

•  o 

o 

o 

o 

o 

a 

1  o 

o 

a 

1  o 

o 

o 

o 

o 

a 

o 

o 

a 

1  o 

o 

O 

o 

o 

o 

o 

o 

a 

I  o 

o 

o 

o 

o 

a 

o 

o 

O  lA 

UJ 

• 

4 

PA 

i 

C4 

*  A 

000<0 

o  a 

a  a 

o* 

— j 

o 

a 

A.  A4 

<3 

a 

OO 

<J* 

o 

T— 

fM 

PA 

>* 

|  !A 

>o 

ou 

o 

o 

T“ 

04 

HI 

1 

lA 

'O 

A 

ou 

o 

04  HI 

VA 

*© 

a 

30 

1> 

o 

a. 

o 

T-  fA 

»A 

lA 

lA 

lA 

o 

>a 

i  >o 

O 

>c 

1  o 

>o 

o 

o 

-o 

NJ 

r*- 

a 

*1 

1  A 

A 

A 

N- 

a 

00 

OO 

OC 

►  oo 

ao 

00 

oo 

ao 

00 

oo 

o 

</> 

> 

00 

uuQauujauuuuvJuuouuoqguuuu 

ooooaoouooooooooaooaooooo 


•Of'-aoi>v_J?-r4Hl^vA>Ofs- 


qou  J 
q  o  o  a 
1  •  •  • 


UU  JUOU  JU 

oooooaoo 


tUOUr  NKUJfN! 
t-  »-  rsj  rsj  r\j  r\j 


l^kn'ON00O‘UT-(NifO'Tl/>'O(v.U0 


auoaoooaaoaoGoooaoooooooooooaooooooGo 
«  J  l  •  4  I  I  <  l  . . . . •••••• 

9>f*rf»r^rr,f,rr>rrr-fi-rrf»-rT*T*f^nrrf4T»f»-i-rr^^ 


a:  •  •  ou  fO  •  • 
j  in  oio  ^ 
o  rA  •  •  r~  ^ 

X  PU  'O  «-  >*  *- 

It-  r-  fO  N  y> 


cc  •  •  a  o  •  • 

JON 

OrU  •  •  -O  PA 

X  «C  r-  O  >C  c-  30 
i  pa  t-  t-  r-  oo 


•O  O  >C  O  O  >C  0'000«'0'0'0000«(h'0i>00-fr<f>f>00i)0rln^0  m  N  n  C 
rT'rrrrrf'Prfr«“rrr^rr(\JKUnO"0'OOMrtlOf'JOO>rrOC 

i-(NJ»#irtN(MOtO'0^(M'ON4 

T-T-fNjpOin'O'^JO 


fM  AJ  Aj  Aj  43  A-  JOrJOOrrrrrrm^UaOUUUOOUOUaUJOUUUO 
OCJOCJtJCJtjrsJOCJOaCJOO»JT-r-T-T-9-*-«-T-T-T-T-T-T-T-T-T-r-T-»-r-T- 

UJUUUUUUUUUUJUUUU'JUJUOJUJU'JUJI-JUUUUUJU 

uoajjojujauajouuurinnmn  ^  m  M  ^  w  -om  >»  <  o  (\J  ni  f\j 
oaoo^3oaoooaoooooaooooo^if^rorororofo>oa^roin*-T-f- 

oocjaUuLJOiJaaaf-JOO-JtJoavJoaocjoac-JOr-T-rsjmT-r-ooo 

rv  oj  (V  (\<  ryo  n  jo»J»<irrrrrfini/iiniftinin:oi,'ifO'On(n'Oin  J*  >r  G  aj  ru  \j 
UUUUUUUU(MrJUUJJUUUT“T-r-  vt  vr  vT  A  *“  A  U  O  N  >J  Ai 

•  ••••••*••*••••••  4  •••  . . (ill . 

oouoooooauooouooaoooouoouoauu^^Niorvjt-oijo 

»o-OT-f\j'0^iA'ON»^o»-Nio^in’OMO^OT-rMn'tiA<ONiO(7'jt-fMn>nn 

t-t-t-t— »— T-AaoaAjAiA^rsjcuAiisjAiPA  a  ^  -j  >j  >r  -j  ^ 


Aj 


ac  •  •  r\j  o  •  • 

3  jOi/i  o  >  m  r 

O  oor  •  •  >0  >* 

iin'MOOOON'O 

i  a-  t-  ro  vT 

«o  rvj 


«  O  CP* 
W  PO  fO 
a.  >r  r\i 


</1  l/1  1/1  £  ►— 

U.  K  'i;  >_  U- 

U  U  Z  I  J) 

u  u  u 

^  < 

•-»  V) 


oooooaooaoooooooaooociooooouooooooooo^o 
'jaaitJO-JuocjaououuauoojquOauu  j  o  o  o  o  o  joucjocj 

o>Of'M*n^m>o^,«>J*-'v<o3f»(M,o-fin-ON.oo>09-MfO^/'  on  no  i  r- 

»“r*r-r»r-r-»-f-r-  r*  rg  r\|  (M  N 

r-^-r-^-^-»-T-^-r-^*T-  T-T-T-r-r-  ‘MAiAi'XAAAjAiAiAjAjAjnrfAJAiAjAiAjAjAJAiAaAi 
O.JGGOGGGOOG  OU  SOOOOOOOOOOOO  UUOOOOOOOOUO 
I  •  «  I  i 


j 


u 


HTOROGRAFH  AT  STA  12  FOR  FLAN  1,  RTIC 


94.  161.  264.  404.  S73.  759.  988.  1321.  18C5.  2604 

3799.  5213.  6617.  7763.  8406.  8439.  79C7.  6883.  5638.  4472 

3497.  2732.  2129.  1650.  12i8.  964.  7Z9._._ .  551.  _ 4J8. _ 317 

235.  172.  122.  66.  43.  28.  24.  22.  20.  18 


FfcAK  UUT  .'LOW  IS  1 32ftC  .  AT  TIKfc  4"»  .00.  HOURS 


o  ru 
* 

i 

C*  INJ 

I"* 

in  *o 

N-  O* 

40  to 

*r 

to  00 

N-  s# 

•  • 

•  •  • 

•  1  * 

AT- 

rw  tv 

•“  'cu 

U  So 

to  IV 

o  to 

tv  SJ 

JU  u> 

IV  AJ 

rv  oo 
ro 

1 

rv  .oo 
»o 

U  iM 

CJ  inj 

: 

oo  in 

to  bo 

ow  in 

•  .  0 

•  j  • 

•  1  • 

to  K 

to  to 

VI  »v 

i 

■*  to 

o  K 

*  to 

oo  m 

oo  oo 

00 

40  >» 

in  *# 

1 

h 

j 

ro 

i 

SP 
•  ,  • 

to  ^ 

tO  w- 

INJ  fV 
• !  • 

O  AF- 
•  .  • 

r-  |> 

m  in 

*“  1^ 

r\J  to 

to  N 

INJ  to 

INJ  to 

to  to 

inj  k> 

•st  o 

i 

«r  p 

r 

fO 

i 

o  in 

«-  sr 

o  kn 

rv  sr 

INJ  tv 

rv  >r 

•  • 

•  i  * 

•  • 

|v  K> 

"r  tr 

rv  fn 

r\J  to 

to  K. 

inj  m 

oo  CD 

oo  to 

rsi 

inj  rv 

Inj 

i 

to  O' 

>c  *o 

to  00 

to  >o 

to  to 

Os  o 

T“  >0 

o>  o 

•  .  • 

•  • 

•  • 

•  • 

fO  tO 

to  ro 

-r  o 

IV  tO 

INJ  O 

-o  tv 

INJ  o 

* 

»v  m 
*-  to 

INJ 

oo  to 

rv  m 
t—  to 
INJ 

ml 

to  to 

3U  to 

r-  tO 

to  VI 

|v 

o  p 

to  to 

i-  to 

to  to 

•  .  • 

•  • 

•  • 

•  • 

rv 

o  to 

INJ  INJ 

ok  to 

g 

V)  to 

to  to 
o 

to  rv 

oo  to 

to  to 

"S 

JO 

N. 

j 

INJ 

i 

INJ 

I  ' 


e>  o  *- 
o  </»  • 
x  o  ac  oc  >»• 

o  o  t-  o 


-J 

T“  t“ 

O  to 

m  k» 

o  to 

1 

P 

•r  r- 

to  to 

o  m 

to  to 

UJ 

1  • 

1  • 

•  • 

•  :  • 

•  • 

QC 

—J 

to  to 

«-  oo 

A—  «“ 

v  to 

_) 

OJ  sJ 

iv  Us 

to  rv 

rv  os 

to 

to 

ro  to 

au  to 

inj  to 

rv 

tv 

D 

to  oo  <\j  in 

^^00X3 
00  00  00  do 


o  r- 

CD  O 

j 

O 

CD  O 

; 

to 

o  O' 

o  to 

o 

in 

o  ro 

1 

z 

•  • 

•  •  • 

• 

• 

•  • 

l 

t- 

O  vT 

a  «- 

U  j 

P 

o  t- 

» 

a 

to 

to 

v 

to 

>- 

to 

to 

00 

B0 

to 

to 

t/i 

in 

40 

« 

CO 

j 

»r 

fr 

H 

M 

►X 

« 

t- 

t- 

i 

a 

t 

UJ  1 

UJ 

UJ 

ui  : 

to 

to 

to 

p  o  o 

k  <  c  «c 

h  ►*  **  ►- 

p  </>  */»  c/i 

K  K  1  m.  tL 

P  3  3  3 

r  c  z  * 

M  M  I  *M  t-4 

K  X  •  K  K 

f  * !  *  ► 


UNIT  HYDR0GRAFH  DATA 
3.11  CP  =  C .77  N  T  A 


iA 

X 

I 

o 

* 

NX 

nx 

nx 

w 

W 

m 

>o  o 

•  ^ 

•  XN 

•  XN 

•  XN 

•  XN 

#  XN 

•  XN 

•  /N 

•  XN 

•  XN 

t  XN 

H* 

a 

n#  r\j 

r-  rvj 

^  «o 

rO  o- 

r-  nT 

ro  x 

>r  k© 

JO  04 

a  k© 

o  o 

04  tO 

• 

<0  ou 

t*  ro 

xt  rvj 

ag 

O  Oi 

JO  m 

UU  SJ 

J*  HJ 

fO  <4J 

m  -y 

nI*  o- 

* 

gl 

cj  «- 

• 

04  • 

04  • 

04  • 

O  • 

04  • 

O  • 

r-  * 

N  • 

r-  • 

nT  • 

X 

m 

a  a- 

<o  oo 

4  O 

4Q  T- 

o»  ao 

ro  t> 

ro  ro 

co  ro 

«■  ^ 

N#  'O 

0  JO 

o 

K 

r*  ac 

r- 

o 

T»  -O 

o 

04  tO 

04  tO 

*“  -<T 

>»  ao 

ro  'O 

04  n» 

a 

4 

>r 

w— 

•o 

tO 

T“ 

VO 

O- 

;  ac 

T“ 

o 

H 

•  nx 

NX 

nx 

NX 

NX 

NX 

NX 

NX 

NX 

NX 

NX 

ac  ~ 

(A  o 

• 

•  XN 

•  /N 

•  « 

*  XN 

•  XN 

•  x» 

t  XN 

•  XN 

*  XN 

•  /N 

O  o 

oo 

04  <© 

00  tO 

rO  i- 

Q  o 

r-  a* 

«r-  to 

30  O 

ao  to 

o.  o. 

>y  o 

ac  ae 

• 

K»  04 

rO  ^ 

O  OJ 

04  o- 

□  to 

04  04 

>o  o. 

to  o 

N  r— 

a  to 

to  o 

o  o 

O  CJ 

a*  • 

u  • 

J  • 

CJ  • 

<j  • 

<Q  • 

^  • 

ro  • 

ro  • 

• 

r—  • 

0  O 

CJO  CJ 

to  oj 

rO  oo 

ro  oo 

tO  (JO 

JO  On 

00  04 

to  >r 

ro  to 

O.  'N. 

r-  > 

Ui  UJ 

(/>  r- 

ro 

>r 

r-  «0 

«-  'O 

90 

*-  04 

<r*  04 

r-  ro 

ro  * 

04  O 

OJ  O 

to 

3  < 

oj 

r* 

ro 

ro 

x- 

to 

to 

>* 

O 

o- 

to 

O  o  at 

-»  ac 


iUTtD  TO  6  61.43  1  6112.  1257?.  15267.  18366.  25440.  33229. 

(  159.10  (  1  73. 07X  356-19)  <  432.33X  520. C8X  72C.37X  940. 94X 


JtJf  BRCjGMPh  8T  7  12.  5h  1  2*90.  *960.  6225.  7*7C.  9961.  12*51. 

(  32. 5?)  <  7C.51X  1*1. 05X  176. 28X  211. 5*X  2  82.05X  352. 57)  ( 


I  t 


sa 

W 

w 

'  ^ 

'  w. 

w- 

SA 

w 

,A 

SA 

s. 

w 

• 

an 

*  A 

• 

• 

1  AS 

•  AN 

• 

AS 

•  AN 

• 

AN 

•  AN 

• 

AN 

• 

AN 

• 

AN 

« 

m 

X* 

lO  00 

O' 

>* 

o 

a 

1 

OQ  O 

o* 

ro 

oo  ro 

xO 

rw 

sf  4 

©* 

00 

ro 

©x 

rw 

rw 

O' 

'T 

rw  ro 

O' 

rw 

o 

ro 

>r 

m 

>d  ro 

<J 

w> 

w»  r»- 

au 

|W 

IM  A- 

r*> 

©X 

o 

rw 

rw 

i_j 

rw 

rw 

• 

K  • 

• 

rO 

• 

T- 

• 

O'  • 

r- 

• 

A" 

1  • 

ao 

• 

00  • 

*# 

• 

in 

• 

>r 

• 

ro 

rw 

O' 

N  >c 

rw 

o 

O' 

03 

i 

*S  * 

O* 

O' 

TO  ao 

rw 

(J 

00  O 

oo 

ou 

«— 

X* 

A- 

NT 

O' 

ro 

O'  O' 

ro 

O' 

(W 

O' 

•o 

1  *- 

O' 

oo 

xO 

ao 

O' 

ro 

rw 

rw 

rw 

<w 

'O 

m 

WJ 

O' 

.  rw 

rw 

rw 

rw 

(W 

:W 

o 

o 

A“ 

1  A- 

l 

1 

r- 

l 

T“ 

A* 

rw 

rw 

W 

w 

w 

.  w 

!  NA 

NA 

SA 

NA 

SA 

4 

SA 

SA 

SA 

• 

AN 

4  AS 

• 

»w 

• 

4 

1  AS 

'  AS 

4 

AN 

' 

AS 

4 

AN 

•  AN 

AN 

• 

AN 

• 

AN 

• 

K> 

»o 

o*  x# 

r* 

O 

°p 

o 

ac 

1  »• 

O' 

o 

rw 

00 

rw 

rw  rw 

rw 

ao 

rw 

xT 

00 

m 

AS 

04 

rw 

3" 

O 

rw 

o3 

o 

rw 

K» 

iw 

r- 

ro 

O' 

«©  A- 

m 

A“ 

n 

© 

o 

a 

• 

>» 

• 

N 

• 

« 

• 

M  • 

m 

4 

J 

4 

ao 

t 

WJ  * 

IN 

• 

N 

• 

rw 

• 

AS 

O' 

'O 

a4  a- 

» 

>o 

r- 

N 

00 

3  r- 

rw 

rw 

o< 

ao 

rw 

r>-  a 

x© 

r- 

xO 

rw 

© 

ro 

•1 

>!■ 

JO 

/  © 

«o 

># 

r- 

'f 

o 

O 

>* 

ao 

•# 

ao 

o 

O' 

m 

©x 

in 

©X 

rw 

rw 

ro 

rw 

!  - 

rw 

ro 

ro 

rw 

r- 

in 

in 

r- 

T- 

J" 

i 

A“ 

A“ 

T“ 

r— 

w 

w 

w 

W> 

w/ 

■  w 

NA 

NA 

NA 

NA 

SA 

SA 

SA 

4 

/-n 

♦  an 

• 

• 

« 

1  AN 

4  AS 

• 

As 

« 

• 

AN 

•  AN 

4 

AN 

4 

AN 

• 

AN 

• 

O' 

© 

ro  r- 

O' 

rw 

rw 

CJ 

r-’  au 

T- 

ou 

rw 

rw 

A“ 

O' 

CJ  O' 

*xT 

O' 

|W 

rw 

rw 

© 

rw 

>» 

00  r-» 

O' 

>o 

Q 

O' 

O'  o 

>H  o» 

rw 

au 

rw 

A- 

au 

t-J  o 

xO 

ro 

o 

*— 

© 

A“ 

rw 

O 

• 

O'  • 

O 

• 

a 

• 

rw 

• 

o'  • 

m 

• 

a 

• 

©x 

• 

ro  • 

o 

• 

© 

• 

© 

• 

ao 

>» 

TO 

o*  © 

rw 

o 

>» 

rw 

o> 

>r  ao 

O' 

O' 

o 

*- 

O' 

xO 

m  a 

m 

ro 

A“ 

30 

r— 

©“ 

ro 

© 

rw  * 

O' 

o 

m 

au 

rw 

o. 

TO 

rw 

ro 

O' 

X# 

*T 

rw 

xT 

rw 

© 

CO 

O' 

U0 

r- 

r- 

o 

o 

A- 

A- 

A“ 

A* 

A“ 

A“ 

w 

w 

w 

w 

w 

,  NA 

SA 

NA 

SA 

NA 

SA 

NA 

SA 

• 

an 

•  ^ 

• 

• 

1  AN 

•  AN 

• 

AS 

1  AN 

• 

AN 

•  AN 

• 

AN 

• 

AN 

• 

AN 

• 

30 

O 

oo  oo 

■o 

oo 

o 

rw 

TO 

1  o 

-O  O' 

O 

A“ 

rw 

00 

ro 

oo 

rw  rs. 

o 

X> 

A“ 

|W 

X» 

T— 

co 

A- 

<W 

QO  O' 

|W 

ro 

rw 

rw 

rw 

•o 

oo  n 

oo 

oo 

o  ao 

x© 

rw 

a-  a 

rw 

sf 

x# 

rw 

© 

o 

oo 

rw 

• 

IO  • 

JU 

• 

rw 

• 

> 

• 

rw  • 

O' 

• 

• 

iw 

• 

• 

rw 

• 

© 

• 

NT 

• 

© 

JO 

ro 

>*  rw 

O' 

o 

au 

wi 

o>  O' 

to  rw 

'T 

o 

UN 

•o 

©• 

rw 

•o  m 

xT 

©X 

<r 

o> 

n r 

in 

O J 

<M  O 

>o 

rw 

o 

rw  k> 

o 

rw 

rw 

sT 

rw 

>r 

rw 

r» 

ro 

rw 

ro 

fw 

XJ 

rw 

au 

rw 

*" 

ao 

ao 

A» 

A- 

©X 

©x 

w 

w 

w 

w 

NA 

w 

NA 

w 

SA 

NA 

SA 

« 

AN 

•  ^ 

• 

• 

t 

1  AN 

4  AS 

4 

AS 

< 

AN 

• 

AN 

4  AN 

• 

AN 

• 

AN 

• 

AN 

• 

O' 

o 

CJ 

a 

>r 

m 

■JU 

1  >0 

*w  rw 

rw 

O' 

a 

O' 

tw 

sj-  >0 

X© 

©X 

r 

m 

CJ 

rw 

r- 

*n 

o 

*-  00 

a 

OO 

oo 

rw 

o 

<W  N 

>o 

00 

ro 

©* 

ro 

ro 

ro  O 

rw 

m 

o 

A" 

rw 

© 

in 

30 

• 

o  • 

• 

ro 

• 

rw 

• 

a  • 

<5 

• 

rw 

• 

xO 

• 

in  * 

ro 

• 

ro 

• 

ro 

• 

m 

rM 

'O 

O*  70 

«# 

ro 

rvj 

TO 

a 

I  o 

K|  o' 

0| 

ro 

-O 

A- 

ro 

©X 

ro  O 

ro 

m 

rw 

ro 

rw 

ro 

CM 

X# 

-o 

m 

rw 

*n 

rw  ao 

ao 

O 

OJ 

rw 

rw 

XO 

O 

©* 

rw 

rw 

rw 

rw 

o 

»A 

o 

O' 

v 

xO 

xO 

A- 

rw 

fw 

w 

w 

w 

NA 

SA 

NA 

SA 

sa 

NA 

SA 

• 

AN 

•  A 

• 

• 

AN 

• 

AS 

•  AN 

• 

AN 

• 

AN 

4 

AS 

•  AN 

4 

• 

AN 

• 

AN 

• 

© 

TO 

r>4  rx 

a 

O' 

O' 

■o  xo 

ro 

TO 

ro 

©x 

rw  m 

au 

o 

JU 

ro 

rw 

*n 

m 

r- 

x# 

K»  o* 

O' 

O' 

r“ 

m 

>r 

»o 

•-  JQ 

ro 

o 

>r 

o 

xO 

xO  o 

oo 

ou 

m 

x» 

m 

rw 

TO 

• 

O'  • 

m 

• 

rw 

• 

u 

• 

*o  • 

JO 

• 

■n 

• 

*n 

• 

rw  • 

x© 

• 

rw 

• 

rw 

• 

rw 

*- 

u 

O'  iA 

04 

o 

o 

•n 

*_» 

NT 

4^  rw 

<r» 

T“ 

A- 

|W 

A" 

U"' 

A"  <J 

A- 

rw 

ro 

sn 

1*1 

m 

*” 

rw 

<o 

<o 

•— 

w) 

a- 

ao 

O' 

r- 

rw 

A~ 

rw 

in 

NI¬ 

rw 

rw 

O' 

K> 

»W 

ro 

ro 

ro 

•n 

na 

w 

w 

w 

NA 

w 

NA 

NA 

SA 

NA 

SA 

SA 

r— 

•• 

A- 

4W 

A- 

A» 

r- 

r— 

A- 

©x 

©• 

• 

00 

fO 


O' 

m 

*o 

rw 


O 

-r 

O' 


*#  « 
O'  O' 
•  ^ 
m  • 

rw 

>r 

04 


>r  «  r*-  *-  ^ 

O'  >n  >  *—  O'  © 

•  #  •  ^  •  au 

O'  •  o  •  ©  • 

©*  *•  r*  4)  a  «/> 

«#  rw  A-  rw 

»W  rw 


r»  /*  />  «“ 

O'  ©  «  o  o  >r 

•  ao  •  rw  •  ro 

©  •  f>»  •  O  • 

O  O'  ©>  ro 

r-  rw  ^  r\j 

rw 


O  as 


«-  JO 

•o  • 

M  00 


©  o  an  o  ~ 

JO  O'  r-  r—  r- 

•  ©  •  -C  •  i\i 

ro  •  rw  •  oo  • 

rw  au  ©  »- 

i“  r-  a-  (\| 

rO 


■VJ  an  Oj  an  >» 

O'  o  O'  _j  au  au 

•  at.'  •  '  •  r- 

©  •  JU  •  o  • 

m  >  ro  >  .*m 

«—  O'  T-  O' 

ro  n 


* 
— < 
CD 
C 

o 


o 


o 

•i 


Q 

JJ 

O' 

D 


COMBINED  90C  139.76  1  13275.  27366.  3*522.  4171C.  56351.  715S5. 

(  361  . /7)  (  375. 91  X  77*.93X  977. 55X  11S1.C9X  1595. 67)  (  2C27.3*>( 


SA 

SA 

SA 

SA 

•  as 

•  ^ 

•  AS 

•  AS 

-g 

ro  -g 

rg  rs 

rs  *— 

to 

SI  vT 

■g  «“ 

<>  -g 

\  • 

tO  • 

O  • 

vr>  • 

:  o 

-o 

ao 

ns  rs 

i 

rg 

rs  rg 

rg  rg 

i  < 

u> 

u 

<-> 

rg 

rvj 

rs 

w 

w 

w 

SA 

•  as 

•  as 

•  s 

•  AS 

•  kO 

>*  fM 

si  ro 

9 

1 

.  ao 

rg  9 

r-  to 

tO  <3 

»  • 

ro  • 

o  • 

ro  • 

>  VO 

>©  -g 

g 

•O  vo 

UMAQUUOUU 

.  o 

»o  o 

lO  9 

k  CX  O  O  O  O  O  O 

tO 

lO 

to 

«  . . 

r- 

HOwitrioMMir 

t 

I AA 

w 

w 

SA 

•  as 

»  AN 

•  AS 

•  AS 

ro 

>  rs 

o  -o 

tO  l_> 

r*  g 

1  ro 

ro  gj 

aj  9 

to  rg 

• 

N  • 

ro  • 

IS  • 

E»“MVM(OMO 

r-  «— 

O 

r-  rg 

3  u.  «••«•• 

ao 

■g  oo 

-g  ou 

«.  '  g  «o  -o  is  ou  vr 

r- 

r- 

Mwgggggg 

r- 

X 

o 

na 

SA 

SA 

SA 

NS 

S.  r- 

•  PN 

♦  AS 

•  AS 

•  AS 

H- 

to 

• 

r-  rg 

r~  ao 

a®  O 

< 

*  'O 

rg  to 

of  o 

ro  O 

r- 

• 

,  • 

m  • 

»*>  • 

to  • 

to 

,  o. 

g  rs 

9- 

g  ao 

ro  rs 

ro  rs 

IM  . 

,  o 

9 

9 

3tvrOtn«OIO 

Euggrotmgaj 

r-t  vrggr  NO(^ 

sa 

SA 

SA 

SA 

xX?O'O009rO'C 

'  AS 

•  AS 

•  AS 

•  AS 

r- 

<  O  *-  r- 

to 

*-  to 

rs  rs 

g  g 

k  -1 

f“ 

rs-  a 

O  rg 

jq  -g 

u. 

1  • 

fO  • 

-g  • 

ro  • 

Z 

lO 

rs.  io 

is 

rs  io 

< 

1  rs. 

rg  rs. 

rg  rs 

-J 

rs. 

rs. 

rs 

a. 

o  cj  o  o  a  o  o 

«(Mg  JI>0  00  0 

>a 

SA 

SA 

SA 

►—•••••• 

•  AS 

•  AS 

•  AS 

•  AS 

X  J  CJ  U  U  ■  J  r- 

*  au 

O  ao 

ao  ro 

ro  rs 

CX. 

i  -r 

*o  ro 

rg  o 

•o  to 

i  • 

rg  • 

«—  • 

rg  • 

<  »o 

ro  io 

ro 

ro  to 

rs 

r-  rs 

»”  rs 

ro 

ro 

ro 

t  V 

w 

w 

w 

A 

r- 

r- 

g" 

UIMUUUUUU 

KQCOOOOOO 

N  3  I  •  I  I  I  I 

^-Oiotototomto 

I  >1  ^  sf 


Ehf\Jfl04f-O« 
=)*.»••••• 
■l  *  rg  ro  «g  o  o  o 
^uiooajuo 
XOOOOODO 


3u.p>0'0i0r^ 
K  <J  4  S3  «  TO 

M  s  »n  r-  4  i>.  ^  U 

«c  o  t-  r-  i-  r\i 
k  -j 


O  O  C3  O  O  o  o 

H  (\J  4  IA  o  «  o 


<UOU JUr 


uj  n  u  u  u  u  U  u 
k  ocoooooo 

M  3  •  •  •  •  f  I 

h-  o  X3  oo  oo  OC  X3  au 

I  >»  4  ^  ^ 


E  K<0>T  MO 

3  u.  •••••• 

m.  '  <3  u  r-  rg  >r 
HujAiA'OO'O'O 

z  X0999999 

o  <  « 


EM  •  •  •  •  •  • 
3wfO>0!>ON  J 
LUArAOO'O 
M  iX  r  r  r- 

X3^3M'OON>t 
N“  <  ©  t-T-f\J(\J*1 

JL  _J 


o  o  o  o  o  o  o 

-«  rsj  -g  .O  *C  .13  0 


<  t_>  O  O  O  L3  i 


’  an  -O  as  rs  as  IO  as 

L  IS.  Is  is.  ro  O  r-  ro 

•  9  •  9  •  9  *9 

i  •  9*  •  :J  •  O  • 

I  r-  rO  r-  O  >#  f\l 

•o  r-  -O  r-  O 


I  i 


PLAN  1  STATION 


t'L'UH.lfS  b lAbt .►  r  HUUKb 
6112.  945.3  52.00 

12579.  948.6  51. 0C 

15267.  949.8  52. 0C 


U  N  M 
«A  1/4 
o  o  o 


z 

o 


X  H  <Mi»  r  fO  O  <0 

3  Ui  i  •  «  i  i  i 

K  ^  30  rg  >r  kn 

*«*  uirsjfomfnforo 
xoooooo> 
<■  < 
a.  »-» 

</* 


3  kk  •••••• 

a.  4  m  m  >c  jo  c_3 
►Hujrsjfororofo-# 
XOOOOOOO 
<  < 

«.  H- 
co 


IHfOiA>X)!>NOu 

□  . . 

X  %**»>•  oo  O  r>j 
HUlUUOOf  r 

xooooooo 

<  < 

z  »» 

to 


>0  0  0 
>o  (\j 

M  M 
30  0>  K1 
t-  fNJ  Kl 


O  CJ  C_J  O  O  C_J  CJ 

h  r\j  4  tr»  -o  uu  u 


(UOUU  Jr 


\A 


3  Ifc  (\j  r  00  K)  OIO 
X  U  fO  r*  OO  00  ^  N 

x  3  O'  ^  O'  r-  f\J 
<  O  t-  ru  rsj  tn 


o  o  O  o  o  o  o 

H  f\J  4  O  CO  Q 


I  UU  J  U  r 


IW  •  '  •  •  •  • 

3>t.^ajpo>»ooo 

*■«  ^ONtf'OJ-Or 
X  JOOiAr  (Nllfl 
xor-rurvjfo^in 
X  _J 


o  o  o  u  o  o  o 
h  r\j  4  io  «  jo  o 


<  U  U  U  o  U  r 


:  co 


3  U.  r-  IV  VI  r-  CO  -O 
IWUMOl-MOJ 
1-9  4  i/I  O  N  OO  ff J 
X  3  i-  fO  CMA  00  (4J 
^OT-fNJrow^-o 
JC  -J 


o  a  o  o  o  o  o 
h  r\i  ^  i/>  «o  oo  a 


<  g  juuu«- 


HAXlKUH  A AX  I  HUH  Tint 

RATIO  f  LOW . C  FS  STAGE. fT  HOURS 

C .20  13252.  87C.0  49. CC 

C.40  27320.  874.8  49. OC 

C.5C  34464.  876.8  49. OC 


SUWHABY  OF  OA*  SAFETY  ANALYSIS 


o 

H  lii  1  X  > 

K  J  C  KHujOUNQ^Ur- 

<<-J  30  J'O^NiVN'# 

>  oe  u>  c  >  uj  •  •  •  •  •  • 

LU  O  t—  •>*  0£  «  04  Is-  ^  VT\  CT* 

J  h  j  K  UJ  in  ^  (V  fN.  0O  0.0 

ui  in  v  <  in  •  n  «  o  iw  xj  'XJ 

Cui] 


i 

I 


o 

n-iu.  ^.300000 
F-Ol(M^i/lOCO 
<  &•••••( 

or  O  O  O  :  J  O  r- 


L 


OO  JOO 
O  □  it 
0  3  0 

■*t  f  r~ 


O  CJ 

o 


o  l_j  o 

kj  m 
00  pw 


r-  ( 
•  U 
•*»  <T* 


O  o  CJ  £3  O 

j  m  in. 

o  >  o 


r  U  J  O  J  CJ  *—  'T  i_J 
U  U  *  <_J 

U  X)  *»  CJ  r- 


o  »-  cj  . 


GATHA  CREeK  DA*  FACE  OCC* 


LN1T  HYDRCGfiAPH  DATA 
TF  =  5.56  C  F  =  C ,77  NT  A  = 


•‘••AalflU*  STAbt  IS  1146 


COMBINE  HYDRCGRAFhS 


MOOttf  "I  I *J» 


CJ  O 
CJ  Ui 
-NJ  l-i 


a.  u 

<  -i 

at 

49 

o 

ocoo 

o  <  o 


X  CO 


z 

HH 

XI 


co  tr» 

T—  UN 

ro  p- 

•-  UN 

CJ  CJ 

OO  ro 

pi  ro 

oo  ru 

•  • 

•  # 

•  • 

•  • 

>*  r*- 

oo  ro 

CP  P- 

oo  ro 

po  rsj 

r-  ro 

«-  o 

P.  r\j 

UN  r- 

>o  o 

o  o 

O  CP 

UN  30 

o  o 

T“  ^ 

CP  CP 

ro 

O  pc 

CP  IN. 

P—  UN 

•-  UN 

P- 

r- 

IN-  PO 

OO  o 

ro  ro 

oo  cj 

« 

O  ro 

CO  UN 

UN 

00  UN 

o  o 

« 

o  o 

•  • 

•  t 

•  • 

•  • 

N- 

« 

p- 

PO  o 

un  *r 

o  >» 

UN  4 

3 

3 

O  CJ 

UN  *— 

r-  -O’ 

UN  •- 

a. 

« 

.  VI  P» 

»>*  •— 

CJ  CJ 

iV 

*H 

« 

PH 

-U  UN 

o  -o 

»—  T“ 

a  o 

■* 

inj 

>»  <3 

^  o 

« 

r-  *n 

r-  f»l 

* 

«— 

Ui  CJ 

Ui  C_J 

ac  CJ 

P-  o 

u 

a 

H* 

< 

< 

Ui 

X 

N.  ^ 

UN  UN 

•U  PO 

UN  UN 

p- 

h- 

J 

X 

uo  rvi 

un  rv. 

P*  o 

UN  -e 

to 

to 

Ui 

•  • 

•  • 

•  • 

•  • 

»H 

PH 

PH 

(J  uC 

IN.  CJ* 

PO  r- 

re  cp 

o 

vT  UN 

UN  -O 

r-  O 

UN  PO 

o 

O  fNJ 

T-  O 

o  o 

1-  o 

Ui  «- 

Ui  «“ 

<  • 

• 

po  ro 

PO  *- 

r-  r- 

•O  r- 

ft. 

ft. 

X  T- 

|N- 

ro 

(U  PN. 

CP  ie 

< 

< 

O  1 

CP 

z 

« 

Z 

r- 

CP 

*— 

►H 

* 

PH 

to 

♦ 

o 

r*  un 

PO  UN 

UN 

PO  UN 

* 

o 

■> 

re.  i-o 

<P  TO 

fe  tyj 

»-  a 

* 

P-  o 

X  o 

*  o 

• 

•  • 

•  • 

•  • 

•  • 

at 

* 

at 

ft. 

to  CJ 

k/N 

fN.  >0 

UN  O 

CJ  AJ 

UN  IP 

a. 

* 

x 

X 

P-  LJ 

r* 

r- 

PO  CJ 

•-  PO 

ro  j 

-» 

♦ 

-» 

PH 

• 

CO 

O  UN 

r\i  o 

O  O 

ro  3 

♦ 

(J 

r~ 

r\i  O' 

■o  >J 

T*  f“ 

>0  -4 

T— 

UN  VP 

UN  CP 

o 

CP 

CP 

O 

►-  o 

P-  o 

1-  o 

X  o 

• 

-j 

—1 

X 

CJ 

a. 

O 

CJ 

o 

ro  o 

T-  CO 

<  UN 

T-  UJ 

-» 

O 

-> 

Ui 

-H 

p 

o 

-t  -f 

a  jo 

««-  o 

a  jo 

x 

ft 

CJ 

• 

•  • 

3 

o 


z  o 

o 


H  Q.  r* 
J  ft. 

Ui  CJ 

e» 

3  -h 

at 

X 

►- 

O  >» 

a  <. 

H-  p- 

3  u> 

O 

tt 


>  o  X 
<  < 

Z  O  V) 

z  *h 

VI  *M 
*  K 

<  3 

JO  Iflr 
II  «  Ui 


J  O 
->  \J 


*  o 
V  cj 
U>  CJ 


in  o 
ui  o 
.>  o 


J  C_> 
t/>  o 


»-  o 
z  o 

J  o 
CX  '» 


K  CJ  3 

UiOO 
I  •  • 

i  a  o 

>  o  un 
ui  a  j 

-J  r-  r- 
Ui 

*  o  o 
<  o  u 

H  I  • 

VI  u  u 
\  u 

>  oo  ie 


UiU  _J 


z  rv 
-J  > 


<  CJ  3 

%  o  o 


I  o  o 

I  T-  *- 


•  o  >sT 
PO  O 

ro  o 
t—  r- 


o 

'P  V*C 

P.  o 
ro  r\j 

O  pw 


>1  UN 
ro  >r 

OJ  UN 


HJ  PO 
re  r\j 

oo  ro 
o  -u 
ro  ro 
oo 


cp  un 
ro  re 


oo  -o 

o  PO 

o  o 


1/n  PO 
O  PO 

o  o 


sj  ro 

IN*  1\J 

OO  ro 
3  -T 
ro  ro 


O  vO 

ro  r- 


*-  »-  -u  < 


(\J 

UN  CJ 


<o  a>  ro  o 

UN  \j  o  *o 

f-  *-  o  O 

UN  >*  r-  T- 


4  ( — i 
UN  CJ 


L  i 


I 


•  «u 

«  >r 


t/%  ^ 

rx  ^ 
V  o 

fX  >o 


O'  • 
*  O' 
•  00 


>o  • 

*Tk  «- 
•  fX 

'O  >* 


*r* 


o  o 

•  u 

3 

rx 


U!  3 

C0 


z  o 

o 

□  u 

O  ui 


O 

o 


X  «J 

u.  3 


o 

*  O  Q 

O  -t  J 


3  • 


3  »/> 
D  — 


O'  *- 
N»  O' 


ao  o 

^  3 


ao  O 
rsj  o 
<X  t> 


rs.  o 
o  ao 
r-  i/4 


3  n- 
»v  c> 
O'  o 


o>  n* 
ao 


O  O 

h- 

3 


O'  r- 

'f  * 


00  ao 

<x  ao 


s*  m 


T—  14. 
hJ  -O 


o  o 

*-  o 


«C  (*■ 
O'  O' 


0£  3  h-  3 


r-  wo 
O' 


M  o 
i/>  oj 
h-  3 


X  o 
o 
o 

o 


^  o  *. 

<  < 

X  9  «/> 


X  O 
X  3 
t/>  o 

l  • 

<  O 


Z  O 

W0  o 

I  3 

<  u< 


W0  •— 

2  N- 

<  3 

J  O  <A  r- 

u.  a  uj 


03  a.  *- 

3  *. 

(/>  3 
U 
3 
(K 
X 


j  a 

-»  OJ 

4  • 

O 


ar  wo 
x  A 


^  o 
ua  cj 
J  u 


2  O' 

3  -r 

aj  J' 


VJ  o 

CO  • 

•J  3 

3 

O 


o 

o 


c.  > 

*-  OJ 


T-  -O 
4)  3 

«-  >o 

r-  4 


lO  r- 

c  o 

o  o 


3 

O 


>»  < 
3  •* 


W0  4J 
O'  _/ 
>  O 
4.’  WO 


O'  4J 
WO  NO 
O' 
fX  3 


<X  O* 
4J  ~C 
O'  O' 


rsj  O 


r-  O 
00  -A 


-T  4J 

O'  «- 

X  rvj 

>r  o- 


>*  3 


wo  JO 
O*  O' 


OS  r* 

o 


•  O  iw 

l  o  o 


•2  O 


O  X) 

•o  ao 


wo  > 
O  X) 


H-  O 
Z  3 
3  3 
a:  «- 


I  3  J 
>  WO  A. 
3  O'  O' 


NO  W0 
•X  O' 


O  X 
(X  WO 

o  *.• 

ro.  au 


NO 


4  3  3 
X  3  3 


k.  O 
3  O 
3  3 


W>  3  3 
4  3  WO 
:>  uo  o 

3  *-  >* 


3  3  0 
4  3  3 


*-  3  J 
co  «o  o 
•  O'  O 
I 


3  'O 

■O  ao 

fX  no 


■f  «- 

wo  x 
O'  O' 


w> 


►“  O  J 


2  3  3 
n*  3  -A 
O  3 


A,  O 

•O  WO 


ac  r-  <m 


T—  rw  WO 


(X  O' 
X  WO 
WO  0U 


WO  (4. 
O'  O' 


O  3 
3  O 


2  3 


2  3  0 
9  0  O 
O  O' 


3  O 
O  00 


3 

3  O  . 
CO  o 


</>  O  J 

CO  Lj  J 
O  *-  O' 


3  JC  r- 


J 


FL<  .  l.t  i  5tr.SI  «o>.SV  HU9.81  24551. CE  41  161.73  64*61  .28  971C7.48 


a. 21  16.70  3. SO  262088 

513.X  626.X 


I  ST  AO  IClCP  UCON  ITAFE  JPLT  JFRT  INAHE  I S  T  AGE  1AUTO 

500  3  0  0  0  0  1  0  0 


6(6  SI  39V1S  tinMIXVU 


COMBINE  HYDR06RAFHS 


u  o 
*  o 
tn  o 


z  o 

o 
o  u 


a.  ru 
<n  a. 

X  o 


OS  9  O 
a  <  uj 


: 


Qt 

UD 

o! 

a 


z  o 

o  o 
I  o 


03  a  r- 
-J  «. 
m  © 
u 
O  <“• 

as 

z 


3  </> 
O  *-i 


tn 

5j£  , 

•ijo  to  r-; 
a.  ,ac  uj 
as 


CD  u 

>  UJ 


03 

S 


O  'J 

J 

a 


uj 

m  o 
O 
U 


►-  c±> 

z  o 

-J  cn 

at  uj 
cu 


c  o 

_i  u"\ 

UJ  ^ 


►-  CJ 
>  • 
Z  r- 


o 
»o  O 

%J  JO 

z  o 


o  o 
o  o 
•  • 
o  o 
OJ  ro 
o  O' 


Uj  UJ 

o  o 


>  r\j  f\j 


o  o 

m  ^ 

O'  O' 


a  o 
o  t- 


o  N“ 
00 
o 


uj  m 
o  N“ 

UJ  "VJ 

<\j 

o 

>o 


uj  in 
O  -O 


o  «c 
o 


O  OJ 

o 


u)  r*"' 
UJ  r\j 


■O  j0 
r>  UJ 
•  • 
fv.  r- 
r-  ro 
O'  O' 


«—  rO 
y-  O 

m  in 
t—  *o 
O'  «J* 


OO 

o  m 


o* 

>»■ 


o  o 
o  >r 
•  • 
o  <\J 

>o 

o 


UJ  «o 

uJ  rsj 


X  UJ  UJ 

uu 

O  'N.  o 
ac  r- 


r-  ’■>  O' 


1 

O 

o 

o  u 

3 

1 

CJ 

o  o 

O 

1 

•  • 

ac 

• 

o 

z 

o  o 

1 

> 

IM 

o 

o 

in  ru 

.J 

» 

w 

* 

*-» 

O'  O 

UJ 

t 

z 

o 

»- 

X 

1 

9 

• 

UJ 

z 

I1 

a 

Jj 

U  O 

1  « 

* 

in 

O  O 

*  X 

r 

•  • 

1 

O 

in 

o  o 

!  i  1 

i! 

Q 

in 

O  UJ 

X 

i 

w 

06 

o 

N-  «* 

•  V- 

« 

Z 

o 

at 

o  ro 
o 

uj  io 
O' 
o 


u3  r>- 
O  JO 


UJ  r-  r—  r- 


O'  O* 


UJ  r- 
r\j 

ir- 

O 


uj  r>- 

o  jo 


<j  i 

Z  I 


NRXIYUY  STAot  IS  935 


CGMblNE  HYDRf GRAFHS 


© 

2 


x 

Q. 


©  O 
© 


Ui  o 

© 


h-  O 

* 

a. 


*■  o 

i 


UJ  O 

I 


Z  o 
o 


i  a.  «- 

i  a. 

•  o 


©  *- 

<  «- 


a.  Q 


K  O 

< 


<  • 

QC  «— 

O  I 


X  o 

CO  © 

4-  o 


x  O 
o 
o 


5 

©  X 


►  o  & 


X  o 
X  o 
l/i  o 

X  • 

<  o 


tow 

z  ~ 

t/>  *4 

Z  4- 

<  3 

J  O  tflr  O  O 

a.  oc  UJ  « 


J3  O 

-»  cj 


U1  p 
CO  O 

a  o 

-j  )• 
u  O 


to  *- 
a. 


co 

z 


JJ  o 
UJ  cj 
l/i  fVJ 

o 


X  • 
4-  O 

z  o 

-J  o 


M  CJ 

«  * 
K  O 

-J  r- 

Of  o 


4-  CJ 
>  • 
z  o 

-J  » 
uj  X) 


UN  ru 
au  ru 

•  • 

*•  CJ 

o  ru 

>*•  o 


/u.  >o 
/s.  ao 

ao  *o 
r>-  fo 
1*1  uu 


po  fs. 
r»»  cj 


«o  m 


o  o 

O'  s> 


v  ro  ao 


ru  (U 

O'  r*» 

ru  >o 

fs,  u> 
r\j  O 


PO  r- 

ru  ao 
•  ■ 
'O  in 
IN-  0c 
«-  •*» 


o 

o 


>o 

o 

ao 


CJ  CJ 
O  f\J 

>o  o 
ru  m 
rsj 


o  o 

O  <\J 
r-  f\j 

ao  CJ 

>0  N. 


O  PO 

po  •# 


o  ^ 

ou  (M 
•  t 

O* 
CJ  CJ 

c*  a* 


©  PO) 

*—  m 
•  • 
*-  ao 

CJ  CJ 

O'  O' 


ru  O' 
>r  r- 

O  »>• 
o  o 

O'  O' 


oo  un 
>o  a 
•  • 
C*  fN- 
O  CJ 

ao  O' 


m  nj 
O'  po 


io  n. 
m  cj 


■#  fN- 
©  40 


o  o 

O'  O' 


PO  oo 

C\J 


CJ  CJ 

o  ru 
>o  o 
ru  to 
ru 


o  o 

O'  oo 

«-  ru 

JU  CJ 
'O  PC. 


O  PO 

K)  -O 


4-0  0 
WOO 
I  •  • 

I  00  O 
>  O'  *- 
UJ  00  O' 


4  U  U 

<uo 

t»  •  « 

V)  U\J 

»  W  u 

»  |U  *- 


UJ  CJ  CJ 

*  o  o 

4-  CJ  O 
4/4  CJ  CJ 
I  O'  O' 


UJ  u  u 
4-  CJ  O 


>T  r\J  ■ 

Cj  ru 

*-  m 


rc  oc 
un  <o 


o  un 
'O  >o 


ru  o 


cj  ru 
■*  po 
O  O 
r-  00 


O'  UN 

o  >o 

UN  >0 

O'  o 
40  30 


O’  CJ 
O'  OJ 

ru  ru 


O'  CJ 
00  O' 


r-  CO 

ru  un 

oo  n 

O'  o 

oo  O' 


PN.  nT 
-O  X' 


O'  CJ 

ao  o* 


CJ  ru 
>T  PO 

o  o 

«-  oo 


O'  UN 
O  NO 

•  • 
UN  >0 

o  o 
un  ao 


t>  au 

ru  ao 

■4^  a 
O'  ru 
ru  ru 


U  U  O'  o- 

r—  PO  UN 


I 

I 

» 


■’iXlMU**  ST  A  (i  £  IS  914 


HYDROGRAPH  DATA 

IHYDG  IUHG  TARFA  SNA  F  TRSDA  TRSPC  RATIO  ISNOU  ISA*E  LOCAL 

1  1  8.19  C.CC  104. 1G  CI.GC  C.OOC  C  1  G 


a  n  u  ao  fo  Kcr  K>ru»n»©'©rou"i*-*-ror*.r\A'0>#r\jr\if\* 
OaON^tA  ^KINMf-r- 


U»  O 

•.  O 


K  O 

-J 

l/>  • 

« 

-1  O 

> 

<3  O 

X 

o  o 

UJ 

QC  • 

►- 

O 

z 

-J  o 

*-« 

H  *“■ 

t/»  ■ 

o  >o 

z  o 

o  kA 

CNJ  O 

u 

•  • 

fw  O 

•-  rO 

QC  • 

O 

N  II 

-4  O 

X  X 

1-  o 

o 

QC  • 

o 

M  a 

«r- 

>-  X 

00  o 

c/> 

X  X 

>r  o 

II 

a :  • 

< 

-r 

o 

1— 

<M 

T- 

*  o 

<  z 

• 

•— 

o  o 

1- 

O  CO 

• 

< 

o 

f—  •- 

o 

•  II 

o 

QC 

P-  «o  (J 

A1  O 

X  Is- 

< 

•-  p- 

x  • 

< 

X 

n 

<o 

►— 

«  • 

UJ 

o 

<  wo 

X  o 

z 

X 

<3*0 

U>  II 

o 

II  < 

QC  • 

O  X 

*4 

z 

(/>  n*  O 

X  o 

i n 

co  x 

>  fM  O 

t/>  v> 

O 

Wu  1- 

r-  O 

o 

> 

UJ 

X 

ce  • 

-1 

X 

o 

X  o 

UJ 

z 

o 

z  o 

H-  Is- 

OC 

< 

**  o 

•-« 

X  • 

Z  • 

X 

QC  O 

3  >0 

o  o 

o  o 

UJ 

o 

x  O 

•  X 

• 

(1 

>o  uj 

o 

X 

f-  <3 

ag 

-J  o 

P- 

o  o 

.  z 

H  • 

CO 

H-  •— 

II 

co  o 

QC 

X  X 

K  O 

V-  UJ 

X  • 

X  > 

•-  ao 

►—  *- 

r\j  <j 

uc  O 

l/>  o 

oo 

*  O 

• 

H  • 

& 

o 

-j  a 

CP 

1*4  O 

o 

X 

U.  O  M 

u» 

U.  •  N' 

«/>  O 

CO 

X 

K  O 

K- 

< 

*  O 

X 

a: 

QC  • 

UJ 

\J 

»-  O 

O 

t/> 

CJ 

X 

•H 

X 

U» 

u> 

M 

l-'O 

UJ 

a. 

o 


CO1 


o 

u 

* 

at 

< 

_i 


O  fo 

OQ  INI 


•->0  0 
u  r*i 


•  a  o 
o  o  -r 


O  O  ro 
O  rvj  lO 
X  O 


»A  •— 

ii  o  r- 

o  >o 


<  o  >r 

Z  N  O' 


ac  rn  ^ 

<ii  UM 
a.  >y  r- 


C 

> 

o 

III  •  •  • 

.*J  i/VO 
O  -c  r- 
<M  fM  f- 


5 

QIC* 
tt  i>  O  r*> 

o  ro  *-  y- 
>-  r-  \i 
X 


.*  •—  rv 

no  o  •- 


4/>00000000000000000000000 

^•-•-^-OOOOOOOOOOOOOOOOOOOO 

O  •  . . . . .  • 

-iOOOOOOOOOOOOOOOOOOO  0  0  0  3 

lOrsjrsJfNJOOOOOOOOOOOOOOOOOOOO 
Ur  r**  OOOOOOOOOOOOOOOOOOOO 
«••••••••••••••••••••••*•. 

UiOOOOOOOOOOOOOOOOOOOOOOO 

Zf\Jry(\jCJUUUUUUUQOUU  U  oo  ooooo 

Hftj(Mi\joaoooooooaoo  00000000 
<•••■•••••••••••••••••••• 

OC00000000000030000000000 


O'Oo-oo^or-rNjro^iri'Oo-ou^or-ojro  >nn  o  n  oo 

’O'O'O  O'O'O'O'O 


Z0000000030000000000000  0 

roooooooooooooooaooooooo 

«(MKiurrMn>iin'ONoow',Jr-fMio>nn'ONooy'U 
X  AJ  f\J,  •-•-•-•-•-•-•-•-•-•-AJ 

^  n  ro  -o  n  rn  n  n  ni»*  m 
00000000000000  00  30000000 

. . . . 

OOr,r'r-Y-r*T-r-r-r-r>r-T-r-»-r-f-r-r-r-r-r*Y-Y” 

o  &. 


Q.  <J  •  *  . . .  . . 

I  •O'C'O'O-O'O  O'O'O'OO'O'C'C'O  O'O'O'O'COOO 

XQ.»—  ^-r—  •-*—  r—  r-r—r— 

o  c 

I  o 

O  O 

z 


4/7r-r-^-r-T—  r\j  -C  NaOY-JO'OY-«~Y“Y-r* 

t/JOOOOOOOOOOOOOOOAJOOOOOOO 


J  U  U  O  U  - J  U  U  l 


iu  u  u  u  u  j  ; 


_J  O  o  -J  O  O  O  >-J 


UOOOOOCJOOOOOOOOOOOOOOOOO  J 
V40000000000000000000000  0 

X  •  I  •  I  . . .  »  I  •  •  I  •  •  •  #  • 

UJ  OOOO  0000300  JOOOOOOOOOwJO 


Z  I-  *-  r-  I-  -  r-  |\|  (\j  ryj  fNj  ’Nj  ,\j  <■  N  .XJ  *- 

*-•  J  o  O  •- J  OOOOOOOUO  .JO  U  O  O  J  O  O  O  J 

. . 

X  0  0000000000  0  0000000000  3 


0»-f\JfO'J/»’OM»^Or-\rO>Jin43NoO^U»-(VM 
o  r-r-r-r-  t—  *—•—  r-r-r-AJAJAJ  g 


x  o  a  o  o  -  cooooooooooooooooo 

a:  _j  o  o  cj  aoooooooocjo  j  u  o  .  j  *—  ■»  p  o 

X*-AJK»>*/>*:>-00.>O^-Ajr0>*vA  on-«JOUr-f\ji^ 

X  r-*—  r-«—  r-r-*—  «— 


OOOOO  300 

O  *-•-*-•-«-  r-  «-  , 


.  CO  J  O  O  v.->  O  O  O  3 


K  - 


o  oo  r^  >o  o  o  >o  o  'Oj'O  ' 


O  O  0-0  o  o  o  o  oio  o  o  o  o  o  o  O  0*0  o  ( 
o  o  0,0  o  o  o  o  o|o  o  O  O  O  0*0  o  o  o  o  < 

oooooooo  oo oo  o  o  o  o  o  oo  o  < 


oooooooo  0(0  oooooooooot 

OOOOOOOO  0.0  OOOOOOOO  OOv 

oooooooo  o o oooooooooot 


OOOOOOOO  0,0  oooooooooooo 
oooooooooooooooooooooo 

oooooooooooooooooooooo 


U'O«“r'tKl*#U>«NC0^Or*(\Jll0^U>'0N00^U 

ONSNNNNNNNNOOOOflOOOOOOOOOflOOOOOO' 


oooooooooooooooooooooo 

oooooooooooooooooooooo 

nv»ioOf-rgK>>»tn<ON8gj‘u*-f\MO^in'ONOO 

IM  N  M  r-»TT-f-r-r-f-r- 


m  m  kv^t  •»  'f 

oooooooooooooooooooooo 


■c  o  <0  9*  «  ooo  PO  O 

f-rrf(\JtO*/'!>’0'OON^llOryjOOO,»"r-'00 
»-tM^U>N.O*rO00'Or^f\J'Cf^^ 
r-t-rumvr^'or^.oy 


v-WA^OOOOOOOOOOOOOOOOOOO 
Or-«-*-«-c-r-r-  *-«-  r  »-  r-  «-  r- *r  r-  »-«-  »-  r*  f 

UUJJJUUUOUUUDUJUU uu uuu 


uj  •  •  m  •  • 

INOOO'O'OfV 

DN<I  •  •  fO 

OtMVfK)NO» 

>00 


QC  •  MUM  •  • 

3-OtAlMO 

©  «#  K»  •  •  r*  >| 

IN  -o  r-  .r  »- 


X  •  •  O  o  •  • 

©  o  eg  uv  o  rg 

O  r  U  •  •  -o  fO 

X  -C  *“  -O  O  «-  .g 

I  M  r-  r-  N  .y 

>»  s* 

rg 


CC  •  •  rsj  o  •  • 
J  00  lA  -C  >  NJr- 
OOOr  •  •  O  -T 

I  /\  *>J  OO  ON« 
I  >  r-  l*w 


OCJ*“>AtAtA«AK1PntOI 

OOOOOOOfO  «VK1  f 


IfOOO^OiArrr- 


000  0  00-3  000000c-*-rgy>r*-*“000 


rrfMA.AlAiA^'OK,)lOMfOrAi)A>  ^  g  J  OJ  (V  f\J 
c_j  r-  «-  r-  t-  *-  •-  ^  >r  g  4  ^  o.  ^  ia  o  o  <m  rgrg 

OOOOO  OOO  OO  O  OO  I-  f  AJ  A  <M;*-  O  OtO 


^A>OAi«OU»-  AJ'IO  ^  A>0  NaJOOfAJfAgA 
Vgrsirgrvjrgoj'orn  foro  MM  -i  ^ 


OOOOOOOOOOOOOOOOOOOOOO 

OOOOOOOOOtOOOO'OOOOOOCJOO 

a  r  *MM  ^  lA  OA  000'OfA4»M^AON00>O^ 

r-  *-  r-  r-  »-  *-  r-  <•  Al  N 


rg  rg  rgrg«\jrgrg<vjrgrgrg<\irgr\jrgrgr\jrgcgrgrgc\j 

oooooooooooooooooooooo 


W)  W  V)  f  H-  >. 

«  1  ut  I  a. 

o  O  X  I  o 

u  wo 

*  * 


00  00  O  l\j  oo  o  00  « 
»g  o  «P"  O  r- 
O  00  f\» 


flOOOKIf  i-«e»0O 
>0  4  N  i* 

•O  ^  AJ 


auoocA'JT^tnrvjgoao 

O  o  m  «o  *- 

•“«  >*  O  rO 


<00  00  j0OOiM^-000 

o  O  ru  oo  *- 

u.  i»i  rvj  ^ 


oo  xiuu  iv  ro  ^  f  O  00 
130  "A  AJ 

rg  rg  -o 


au  au  »  aj  r-  a  ia  oo 

O  OO  NJ  A 
•Vi  WJ  UJ 


,  00  OJ  -o  f\J  O  t- 
rn  O  O 

1-M3 


»WJO(JN4IO.CUO 
JO  0  -0  o 
O  PO 

rg  «- 


ao  x;  -j  rv.  t>  v 

XI  A-  <“ 


uu  •  •  rg  rg 

IO>>#  APOa 
3  OON.  •  •  r 

JOAJOU  >OA 

O  T—  f* 

>  ^  rg 


cr  •  •  va  <j 

3  (A  fit)  4  -o  r* 

O  rg  •  •  c 

X  O  OO  A  A 

t  f  I* 

rg  rg 


x  •  •  o  20 

3iAt-  ai  g  C 

U  U  A  •  •  a 

x  oo  jo  jo  J 

I  r-  3K 

rg 


a:  •  •  r-  yv 

3  >*  rw  fA  ^  r- 

o  >  o  •  •  y 

X  fv.  i>  oi 

•  m  O  r- 


1S)  tf>  00  *  ► 

U.  ».  O  .*  a 
W  W  X  I 


r 


i 


i 


OI>  <0  <OI« 

v>  o  m«-  •-  *-•;*» 

•O  ^#!K»  ! 

CM  ^ 


i 


•O  O  O  U3  oo  00  o  -o  >o 
^  r-  K1  U  Ki  r  CM  t—  r- 
00  *0  >* 
r>*  iA< 


UJ  QJ 

<3 


o  o 

r- 

3 


3  -O 

-  ao 

-  lA 

3  >e 


-  CM 

3  rw. 

-  »a 
»  •* 


3  >0 
3  ■# 

3  >r 


.-  o 

3  CM 
3  CO 
-  CM 


3 

O 


•O'C'OrfOrINJ'O'O 

m  ou  ia 

r-  -O 


O«O00N^'T  <00 
c_5^-p-t-ooucmcm»-»- 
►H  O-  O'  K 


<  'O  >o  >o  O  O  X)  <0  -O 

x  >»■  o» 


O  c  ^  ki  ocoki-o-o 

r-^^-N-O'C^r-^ 
CA  ^  CM 
00  r- 


'O'O'O^POUO'O'O 

IrrrO<Mft'0«-r 

X  4N<U 


^'O'O^rcs.^rM'Ol'O 

*“  r  r  <)  r  (\j  (M  r  r 
(M  <O  r  r 
O  CM 


O'O'Or-'OCMCM'O'O 
rrr<|rKlNrr 
r-  M  N  r- 

a  cm 


-O  *  O  ^^M/l  \  O 
rrri>^>y>rr- 
f*.  ■#  CM 


uj  •  •  ro  •  • 

I  N  OO  O  O  O  (\J 

3N  4  •  •  ro  r*- 

J(Mniv.(M^r 
0»Mt*K1N^ 
>00  .* 


ac  •  •  uj  m  •  • 

3  o  a  o  ro  >r  a 

O  ro  •  •  r  <c 

X  CM  O  r  ^ 

I  «“  r-  rr)  fs.  cr 

cm  >r 


a  •  •  o  'C  •  • 
DOfM'ltftOIM 
3  «“  «->  •  •  O  Kl 

X  *0  «-  O  "O  r  0O 

I  CO  ^  N  00 

^  >r 

CM 


0C  •  •  .M  o  •  • 

3  00  1/3  OO  CM  r- 

OOr  •  i  <]  ^ 

X  (A  CM  00,00  A-  O 

i  a.  r-  m  >* 

'O  CM 


X  •  • 

«  o  o 
uj  co  co 
a.  >c  cm 


w  w  </»  I  h  i: 

>*-  E  vU  I  u. 

«-»<-»  X  13 

U  Cl  Cl 


</» 

3 

o 


3 

o 


X  o 

o 

O  o 

O  UJ 

OO  *H 


o 

o 

sag 


CO  2  O 

«-  C3 


a  o 

JJ  «l  r 


3  U> 
O  •- 


_ X 


*—  rvj  «n 

2  2  Z 

•t  *t  < 

— j  _ j  _ j 

a.  a.  a. 

wio  Id 

•c  t  < 


t  i.  I 

«  1  « 
</>«/>«/> 

\J  CO  ^ 


*  <  « 

-J  _J  _J 

-A, . .  A.- 


J 


ALL  PLANS  HAVE  S APE 
ROUTING  DATA 

0L0SS  CLOSS  AVG  IRES  I S  APE  I0PT  IFPP  LSTR 


ALL  PLANS  HAVE  SAPE 
ROUTING  DATA 

QLOSS  CL  OSS  A  VO  IRES  I  SANE  ICFT  1FFP  LSTR 

C.O  O.GOO  U .GO  1100  C 


STAGE  JS  855 


MUUKt  'KMi.  IN  I  • 


I  I 


1X1  O 

o 


X) 

-J 


X  o 

o 

* 


©  LJ 

«-«  o 

K*  O 


«  UU 

h  a.  a 


z  o 
o 


O  O  r- 
o  i/»  • 
«  ac 
a  »-  o 


a.  o 

* 

© 

u 


< 

UJ  m 


3  a  * 
ac  <  «•* 


L„  .1.  ,  L 


o  a 
O'  o 


co  O 
a 


00  C9 

^  o 


•  ro  o 

i  r-  o 
:  ac  • 


x  <-» 

C  U) 


-J  CJ 

»-  o 


X  o 
o  o 


►—  »—  o 


«i  oO  © 
0^0 


00  o 

C  ◦ 

a.  • 

r-  x. 

r\l  <t 
•O 


o 


a. 

o 


a.  3 

O  II 

o  a. 

ac  <-> 


Z  o 
•1  o 


-J  l_l 
O  CJ 


ac  i_) 

*  o 


ac  o 
X  3 


•  ro 
O 


© 

X 


O  II 
**  X 
CO  wn 
00  © 
uj  ac 
©  a 


«-  UJ  Q 


O 

I 


o  • 
a.  > 
o  o 


J  • 

©  © 


O  X- 

I  © 
o  © 


cm  rsj 
•  ao 


i: 

3 


COMblNE  HYDRf OPAFHS 


1STAQ  ICTCF  IECON  JTAFE  JPLT  JFRT  INAPE  I  ST  AGE  IAUTO 


<  Q.  t/> 
at  at 
I  Ui  oj 
X  06  >- 

<  UJ  UJ 


a: 


«->  * 

a.  -• 

M  CO  Ui 

»*■  3  at 
•i  «->  « 

X  O 

o  ts> 

O  O 

li  U  M 


>-  1/0  _J 
06  « 

<  06  X 

X  uj 

X  CL  UJ 
3  06 

CO  *-  « 


a.  ! 

u. 


1/0 


06 


rw  O  •  «  •  /^  •  />  • 

U  >er\j>*oj>»r\j*#r\j 

•  oco-QCOaoOX) 

3 »-  r  •  »“  •  »»  •  t-  • 

m  ON  JN  ON3N 

H*  r  OO  r  X  f  «>  f  X3 

<  ro  r\j  r\j  rsj 


p».  rvj  in.  rvj  in.  rvj  o»  rvj 
>K>OfO  >  *0  O  fO 
oj  •  rg  •  r\j  •  oj  • 
■OOO'OooOtO'OoO 

P*-  fx.  fs*  fs- 


^T'O^r'O'T'O'T'C 
k/orsjLnrvjLnrvjLAiNj 
OJ  •  f\J  •  OJ  •  OJ  • 

•CO'OO'OOOO 

r-'0r-'Cr,'0**'C 


no  m  p*- 

o  o  oo  o 

(\j  •  rsj  • 

O  »-  O  r- 
r-  O  t-  <' 
>T  >* 


■o  N  -O  N 

voxo 

ru  •  r\j  • 
■O  *-  Q  r- 
«-  O  •-  •*.) 
>» 


PYi/ROfeRAM-  A  T  <  5.c5  1  35CC.  7001  . 

(  15.15)  (  99.12) (  198.24) ( 

c  3  5CL  .  / uu 1  . 

.  (  .  ut  13  W  Hh  3  /.  W 


■J59.-8C)  (  975  .91  )  (  2024. 07 

2  34464.  71479 

(  975 .91 ) (  2024.07 

3  34464.  71479 


PLAN  1  STATION 


UJ  </>  O  O  LU  CO  U  U  U  V)UO  uJ  V)Q  J  UJ  IA  u  U  UJ  1/1  u  u 

K  «  O  O  CQCOO  I  KOO  KoeOO  K«00  XOCOO 

H  3  .  •  «  3  •  •  H  3  .  I  M  D  •  •  N3  •  .  ^  3  •  • 

KOifltfl  ►>  O  tAl/N  K  o  m  l/l  K  O  O  *J  h>  O  00  CO  ►—  O  30  QO 

t  >i  ^  x  *r  x  <#  •#  x  <#  <i  x  ^  x  >r  *# 

r  m  m  m  m 


S  ►**  oo 

3  4.  •  • 

a  *  >r  -o 

HlilQQ 

Kipoa 
<<«-«- 
S.  »- 

(S> 


c  </»  •  • 

34«4 

I  U  ci  ft; 

-4  %  >#  O 

x  x  *-  m 

<  O  •-  nj 


a.  %  >yf-c 
«  4J  oo 
Ktf  30 


.  «/) 


* 

o 


=>  *4-  -O  't 
a.  <-»  m  oo 
H  WO 
K  JfM 

<  O  •“  fx  >* 


K  »■*  -«#  00 

3  ik  i  • 
a  4  *  o 
NlUOO 

x  o  o 
<<*-»- 
a  »► 


*  m  •  • 

X3  u.  >o  >r 
a  <*»  m  ao 
-4  *  >r  o 
x  a  pa 
<  ©  •- 


a  »-  >#  o 

j  ^  • 

a  »  u  4 
N  ui  <0  <0 
X  J5  O  O' 


VJ 

a  uo  •  • 

O  U.  o  o 

a  u  m  m 

—  \ 

X  3  >0  >» 
«-  X  c  r-  K) 
a  -j 


© 

H* 

< 


.  4  O 
I  ftj  O  O 

:  c3  O  O 


i  u.  O  O 
u»  m  ’O 

•  4  N  *“ 
:  3  "O  >r 
;  O  r-  K) 


T.  t-  ■*  O 

-J  U.  *  . 

a  *  •  j 
n  iu  3  <o 
X  U  O  O' 


z 

o 

-4  a  ♦- 


O  c*.  O'  O 

a  «-*  m  on 

— •  \  -ft.  r- 


OU  J 

—  mo 


o  uo 

H/IO 


-J 

CL 


QOO 

—  mo 


o  o  o 
—  mo 


*AXII»U»I  RAXIRU*  TIME 

RATIO  HCW,CFS  STAGE^FT  HOURS 
C.5C  16759.  96C.4  46. OC 

1.0C  341  JO .  964.0  48. OC 


24968.  934.1  50.00 

52774.  939.6  50.00 


MAXIMUM  maximum  time 
RATIO  FLOWsCFS  STAGE, FT  HOURS 

G .SO  29763.  -  906.8  51.00 

1.CC  62886.  91 A .8  51. OC 


V)UO 

OC  o  o 
I  3  •  • 

O  f  r- 
Z  lAin 


X  H»  00  00 
3  tfc  •  • 

H'U»  Or* 
x  to  a-  0 


z 

3 


UJ  V)QU 
CKOO 


H-  O  t-  r- 

ii/un 


Z  ^  CO  ao 

3  U.  •  • 

a.  *  * 

«UiOr 

X  O  O*  O 


W  UQ 

o:  o  O 
i  3  •  • 

O  >  Ch 
x  >r 


*:  H-  >3  oo 

□  u.  •  • 

a.  \  o  i/> 
jj  oo 
X  VO  0 Q  00 


I  V)UU 

;  oc  o  o 

i  3  •  • 

O  U> 

X  ^ 


X  H*  00  00 
3  u.  •  • 

a.  \  -o 
H  il  fV.  OO 
X  VO  00  00 


Ml  a.  *“ 


JL  »“ 


Ui  t/J  3  <_J 
X  OC  3  O 


o  ^  > 
x  < 


Z  K  00  00 

3  u.  •  • 

a.  *  o  *n 

*-•  lu  aj 

X  o  «  oo 

<  c 

a.  *- 

V) 


uJ  ts>  LJ  o 
X  QC  O  O 


*-  Cl  >  > 
17  4 


a.  '  <j  in 

H  Ui  N  JO 


X  */>  •  • 

3  u.  m  'O 
i  u  o  jo 

MX  v  \  jo 

<  O  rg  NO 


I  w  •  • 

3  u.  m  vo 
i  u  i  JO 

mx  \  rv  » 

X  JO>fO 

X  O  OJ  -o 


Z  l/>  •  • 

3*7Ch 

a  o  -o  r^- 

^ 

X  J  7  »“ 


i  w  •  • 
3  u.  7^ 
1L  U  O  N 
MX  H  ^  >t 
X  3  >7  r- 

<  OfON 

Z  3 


Z  OO 

3  «- 


h  >y  ^ 
3  7r 
OO  N 


PLAN  4  STATION 


I 

I 


o  o  O  oo 
•  r- 

»  >0(0  •# 
o  «o  *- 


ao  •  • 

<-*  o  u  «3 


C 

X 

3 


x  o  •  • 
>  O  O  00 
•  e  >r 

J  CrO>l 
X  <'  T~ 


©  QC  U>  o  u 
3  OC  Q  O 

w  j  a  •  • 
I  N  o!  O  M 
««  <  X‘  < 


O  U.  (/)  o  u 

HOCOO 


o  o  wr* 

£  ^  ^ 


O  O 

h-  i/>  a  o 

►-  a:  O  o 

«  K  3  •  • 

a  u  o  mu 

3  >imm 
<=>  © 


3  0  IAN 
I  J  W  AJ  « 
m  tL  m  m 
X  H-  <_l  •*  «- 
<3  (Aiv. 
X  O 


□  j  h-  ao  xi 

x  <  u.  **  o 

H  QC  i  00  o 

X  o  o 

X  H-  X 

X  tA 


3  X  X  13  i/' 

x  »-  o  p-  -r 

•i  a.  •  • 

x  uj  a  roiv. 

a  in  r  r 


X  C_>  •  • 

Q  O  O  00 
•  •-  ^ 
u.  «0 

O  O  r- 
90 


X  o  •  • 

>OO00 
•  «-  'J 
J  -O  ro  ^ 
X  >0  r- 
-«  OO 


O  X  WU  o 
3  QC  <3  O 
!i*j  -J  3  •  • 

i  h  oo  im 

•N  <  X  ># 


O  £  V)U  o 
►—  QC  t_J  O 
UJ  3  3  •  • 

X  O  O  <> 
a.  x  x 

¥-  X 


z  a. 

o  o 

«  M-  IA  O  O 
H-  SOU 
X  ac  3  •  • 

QC  UJ  O  lTi  lA 

3  >  HA 
o  o 


3  0  UA  30 

X  J  U1W  X) 

>-«  wt  u.  k/1  on 

x  *—  o  >y  *- 

<3  ro  N 
X  o 


3  U  h  »  m 

X  X  u.  ^  ^ 

H  *  I  JO  JO 

X  o  o 

X  H-  X 

X  00 


3  X  X  «3  JC 
x  h-  o  .u 


X  UJ  X  M  »f 
X  O  UJ  r-  «— 


u.  <C  I 

o  «c 


i  I 


oo 

UJ 

CT  (3  •  • 

3  3  0  0 
•  MO 
>-  >*  r\J 

x  o 

J  xj 


X  o  •  • 

>  O  O  oo 


J-O  ro  ^ 

X  VT  «- 


O  QC  OO  O  O 

3  cr  o  o 


X  HOOKl 

«  x  x  >r 


O  u.  oO  O  O 

►-  QC  O  O 

UJ  3  3  •  • 

X  O  O 

<-i  i  «r  ^ 


o  o 

~  <A  O  3 

►-  (TOO 

X  QC  3  •  • 

x  ui  o  m  r\j 

3  >  i  m  ^ 

Q  O 


3  0  IT*  <0 

J  J  miM  o 
M  U.  Ui  IA 

x  *-  o  r- 

x  3  ro  n 

X  o 


□  '3  I-  »  <U 

jl  <  u.  >o 

m  a;  i  oo  x 

X  o  o 

x  r—  < 

X  lA 


3  X  X  (3  -U 
i.  I-QN'- 
•—  a.  •  • 
x  ui  a:  o>i 

«4.  Q  Uj  r-  *- 


X  o  •  • 

O  O  O  oO 
•  «-  4 
«*.-o  o>» 
O  O  «- 


X  O 
-*  'JU 


I  3  00 
*—  >t 
,  o  X 


fiATlJ  MA/IMLM  MAXIMUM  MAXIMUM  MAXIMUM  DURATION  TIME  OF  TIME  CF 

OF  RESERVOIR  DEPTH  STCRAhE  OUTFLOW  OVER  TOP  MAX  OUTFLOW  FAILURE 

PM  F  W.S.ELEV  CVEP  DAM  AC-FT  CFS  HOURS  HOURS  HOURS 

C . So  c 7 V . ?o  13. 7C  fc4o.  34525.  55. CO  45.00  C.CC 

1.00  Mfu.15  14.15  B6o.  715*2.  39.00  49.00  43. CC 


[ 


• 

►-  V 

II 

X  < 

Cl  Ul 

• 

a 

< 

Ul 

•  • 

r  _j 

o  ►- 

u. 

• 

Si 

a  tn 

<  Z 

54 

o  < 

U  0 

►- 

O 

in  i«i 
Ui  o 

x  ? 
o 

n 

X 
^  n 

m 

X 

•  ►» 

in 

ui 

4  O 

o 

o 

u J 
O 

a 

OMOM 

•  •  •  •  ••••••••• 

^  iT  IT  *»  *>  UUT  fr  <  in  *»  *»  *. 


ta& 
e  o  o 

sss 

o  o  o 
r>  r">  r» 

MVIM 
■»  *  * 
o  o  o 
IM  O 
—  <J> 

4 


II  II  II  II  I  •  I  II  I 

UIKMCoaiV|AP)«N»n4 
oeM«in«c)MiMooiMoi\i 
•  I  I  I  I  I  I  I  I  I  I  I  I  I 


enjooooeooooooo 

<N4KMni«M04M«iro 

—  —  fV, 


*  i/i 

o  /* 

j  • 

hi  <*  o 

m  <o  «vi 

(►  H 

o  ^  -• 

111 


T  ~ 

< 

ft 

O 

o  o 

a  «o 

Q.  *■« 


I/I 

*  o 

*  « 

x 

X 

8  . 

-J  »  O* 

*  K 

o  in o 

>-  or 


U i  *-  M  O 

w  dsn 

K  O 

m  * 


5  * 

y  uoo 

«  -•  m 

<  4  — 

S  £  — 

u  o 


o 


S.  OEOLOilCAL  SlWVtr 


in 

—  >n 
\n  u, 
►  Z 
-J  *- 


Z  UJ 

<  c 


v  3 
O  3 

z 


o  u 
u>  z 
a  3 
u.  o 
u 


o  in 

O  Ul 
-J  u 
u.  a 

-g 
—  */> 


i 


a 

ui 

a  a 

•  V  UJ 

3 

4 

Z  B 

3 

4»  il 

Y  * 


Ui  B 

a  o 

•  3 

j  * 


z 

uj  x 
u  in  in 

—  z  ia 
*-  c  u. 

4  4 

•n  Z 
3  ft  3 

i  r  — 

X  U.  *- 

o  4 

O  u  »- 


>  x  a 
a  ~  a 
4  in  a 

Z  Z  UJ 
-OK 
UIM  Z 
U  —  </>  — 

—  -J  UJ 

►-  ui  a  o 

o  a  z 
2  a  a  4 


ia 

3 


> 


> 

n 

IV 

X 

M 


L 


4 

o 


JC« 


i] 


x 

uJ 

a 


<a 

M 

x 


>- 

z 


« 

<3 

lA 

Y 

< 

31 


* 

ul 


a 

o 


< 


4 

o 


ui 

y. 


* 

a 


IV 

4 


Z 

o 


► 

a 

4 

y 

z 

3 

4. 


3 

a 

z 


o  o 

«  Ui 
ui  h- 

o  x 
K  o  o 
Z  IV*- 
Ui  •  Ui 
*-  ©  B 
U  • 

—  u 
u.  or 

U.  B 


Of 

ui  or 


4  uj  o  —  (V 

a  ►  m  p* 


o 

B  Ui 


V  *- 

a  o 

Ui  - 

z  h- 

Ul  o 

o  o 


•J) 

Ul 

•5  © 

r  • 

4  O 

T  O 

UOkJO 

ia  •  z  4 
—  c  c 
o  z 


-J 

Ui 


ia 

u. 

o 


Ui 


a 
a  uj 
uj  — 
O  W  -  J 
Z  '/  J1" 

z  -n  3  r> 

Ul  o 
Ui  Ui  X 

a  c  b  o 

0  4  0  — 


«a 

4 


UJ 

a 


? 


*3 

a 


r 

o 

in 


v  m  o  o  o 
4  k  •  •  • 
Ul  (J  o  o  o 

a  —  iv  ©  — 

—  —  o 

—  —  4 


Ui 

o 

4 

O 


ft 

UJ  X 


4  UJ  N  ft  7“ 
V  > 


o 

z 


Ui 

III 

u 

K 


*y> 


••• 

a 


a 

o 

u. 


4 

o 


*  n  ©  o  o 

4  U.  •  •  • 

ui  c>  o  o  o 
o  —  4>  .n  o 
^  —  n 


Q,  -  -  K  N 
^  $ 


O  lA 

a 

•  4 


ft 

uj  a 

►-  4-IMm 


a 

U. 

lA 

3 


O 

Ul 

a 

lA 


•/. 

U. 

U 


ft 

ft 


ft 

ft 

ft 


n  &  j  r 

u. 

*- 

a 

O 

3 

1 

a 

4 

Ui 

z 

ft 

lA 

•M 

ui  ft 

A 

o 

4 

*-  4 

4 

M 

ft) 

4  UJ  4  lA  4 

4 

I-  o 

B  ► 

UJ 

4  ft 

III 

A 

X  O  IV  M 

f 

Ul  O  —  — 

4 

o 

u. 

o 

• 

♦a  a 

a 

► 

2 

o 

lA 

4 

*- 

t 

Jt 

*- 

M 

I 

If 

lA 

ft 

1*1 

o 

O 

U 

•A 

~  o 

ui 

a 

ss 

ft 

Ui 

UJ 

►-  O  C  4 

* 

_J 

(A  ui  — 

—  ft 

lA 

V  «A  o  o  o 

3 

X 

r 

4  U.  •  •  • 

3 

4 

Ul  O  O  M  ft 

»  ► 


J 


?(A 

-*  »  O 

T  •  •  •  • 
a  o  o  o  o 


uj  ni  o  *  n 

U 

KM  * K  ®  O 

Ui  ►  •  •  •  • 

(/I  o  o  o  o 


-  o  o  o  o 

K  M  •  •  •  • 

4  U  O  ©  M  <7 

UJ  U  M  ON 

&.  w  ••  K  ® 


ui  2  **  CD  fM  O 

H“  <  <-• 

<  UJ 


>  t> 

>  u  o 

a.'  Z 

>  U»  -J 

•>  r  •- 
o  ^  u 

M  III  7 

1  O 
Jli  o 

«  o 

-  —OS) 
%*>  o  ui 
C  JO 
-I  U.  3 
C  D 

UJ  —  O 

C  ~  •/> 


OOiK) 
4  4  r*  *4 
nii/iii 


ui  J 
Ol/M/1 
*-  Z  V> 
C  U 
o  **  /v 
T  ►-  «/* 
<  < 


rt  u 

o 

Ui  — 

UJ 

in  •/) 

UJ 

in  «\i  x>  i/> 

2  ° 

U 

ft-  Cl  !•*  — 

e  a 

*  i/' 

i*  4  m  * 

ui  >- 

•  •  •  • 

V 

U  l*> 

in 

o  c  o  o 

z 

o  z 

» 

*n  >- 

a>  *» 

G  C  C  C 

4 

~  o 

c  in 

•  •  •  • 

N  J 

<  u 

oooo 

< 

—  a. 

ui  U 

91  tO  *it  IV 

* 

-j 

a  ,- 

cm-*  — 

***  a 

•4  M  M  P<« 

>- 

no  _i 

< 

K  2 

t  T 

* 

O  — 

UI 

t  ui 

Ui 

a  « 

X 

s 

UJ  't 

O  £  10  N 

u 

ui  O 

N  < 

— * 

o  z 

<  UI 

< 

?  - 

»  >• 

c 

<  «r> 

tm 

n  -j 

* 

UI 

o 

ui 

o 

•• 

•c 

UJ 

ui 

1 

>- 

a*  o  j>  c7 

r  m 

«n  m  o  r 

6  « 

C  —  M  IV 

a  x 

•  ill 

a 

OOOO 

c 

Uj 

Wo 

N4-C 

ui 

m  s/> 

o  —  Mm 

ti  ► 

•  •  •  • 

y» 

0  0  0  9 

o  c  c  c 

—  cm-* 
e  k  c  ® 

^  M 


i 


•  U.  S.  (jEGLOSir.AL  SURVEY 

DATE  <£/2J/7tt  •  LOO-Ht A^SUN  ?YP£  III  FLDOO  -W£(J'lENCY  ANALYSIS 

•  ►OLCO-IYj  maTEk  KtSOuHCiS  COygCU.  OOIOELIYES 


HR 


s 

I 


UJ 

*A 


tflAOOO 

4  u.  •  •  • 
yuooo 
i  (vn 
4  -  4) 


e  o 
i  ui 


s' 

I 


4 
o  I 


-ss 

z  cm  — 

So* 

U  I 

«  o 
u.  a 
U.  B 
UI 

o 

u 

o 

B  UI 
UI  N 
4  — 


a 

ui  or 

H-  4 

<  uj  o  ^  rvj 

)  >>  A4 


liJ 


1  O  <M  M 


UI 

o 


€  uj  ^  in  / 

*  ► 


4 

CL 


I *  2 
► 

41 


o 

c 


4 

r 


s 

M 

4 

O 


o 
1 1 


IT 

41 

UI 

-J 


z. 

o 


►-  O  C  4 
4»  Ul  -A 
—  Hr 
2 


UI 

or 

ui 

» 


41 

4 


mneoo 


4 


III  U  O  IV  ^ 
MN  K 

D  K»  O 


L 


9  Z 


<S  41 
2 


J?  ? 


or 

UI  X 

4  ul 

B  ► 


2  1 

4  Z 

4l  I 

2  O 

(J 

• 

2  1 

Ul  — 

•3 

I 

Z  K- 

a: 

K  I 

UMI 

4 

4  4>  O  O  O 

4)  I 

O  O 

r 

4  U.  •  •  • 

• 

r  I 

U 

IllUOOO 

2 

x  1 

4) 

A  —  IV  O  ^ 

UJ 

“■  ““  » 

to* 

--O 

41 

1  • 

1  1 

o 

—  —  4 

D 

1  • 

UJ 

>• 

•  t  • 

4> 

CC 

z  • 

4 

UI  • 

O 

a 

c 

UI  2  1 

UJ  2 

Ul 

O  4)  4)  1 

Ul 

K»  4 

•* 

—  Z  4)  1 

o 

4  UJ  N  T  J1 

u. 

^  C  UJ  • 

4 

4  ► 

O  —  4i  1 

O 

u 

?Hin  i 

► 

UJ 

4  4  1 

z 

4) 

P 

a 

•-»  7  | 

Ul 

z 

41 

1  510  1 

«  V 

o  © 

•  a  r  —  • 

4  r 

r  # 

»/. 

1  I  UK  | 

4>  4 

4  O 

Ul 

u. 

•  O  4  1 

2  9 

T  O 

Ul 

u 

•  O  u  —  1 

4  2 

a  o  uj  o 

o 

•  Jy  i 

B  3 

4»  •  Z  4 

K 

a 

1  >1  i  1 

4i 

—  c  c 

• 

Ui 

» 

— 

o  z 

4) 

• 

•  4  4)  t  1 

4  4  . 

U. 

41 

Z  Z  uJ  • 

U- 

-J 

o 

4 

2 

-OK  1 

4  4 

UJ 

4 

> 

mm  ^  • 

ui  n 

> 

o 

Ul 

U  —  l/>  —  1 

ul 

ui  (2 

• 

2 

—  J  UI  1 

r  ►- 

-J  nr  ui 

o 

1 

o  o 

Ul  — 

2 

0  2  Z  • 

2 

o  ui  -  j 

O 

2  2X41 

4  Z 

Z  4)  J  — 

u. 

4/100© 

UJ  1 

4  •— 

—  4  K  D 

4  U.  •  •  • 

41  1 

*» 

zuno 

4 

bl  O  O  ©  O 

1  O  1 

4 

Ul  o 

»- 

n  -  *>  :n  ^ 

•  • 

O 

Ui  Ui  2 

4 

k-  —  m 

1  1 

2  C  M  O 

O 

ul 

1  1 

•• 

0  4  0  — 

> 

Ul 

nv3  j  t 

u 

K» 

o 

* 

o 

9 

2 

4 

2 

4 

Z 

Ul 

Z 

2 

/» 

4 


UJ 

n 


2 

O 


Ji 

2 


2 

O 


M 

2 


-> 

O 


r 


J 


HNrf)  4  ©  O  O 

4  n  *«oo  o 

U  X  —  X  o 

X  M  >H  <Y  ©  O  O  O 

*!►»••  ••••• 

O  OOO  9*4^4 
U I  9  1  — •  *■* 


1  0~ 

0 

►“  O  U' 

9 

0  3  0 

• 

0*4|f 

1 

►- 

if  IJ7 

0 

• 

V 

M 

_,?2 

0 

• 

4  4 

►-.  Z 

1 

9 

* 

u. 

4  O 

0 

•  0  r  0 

1 

Y 

Al 

O  O 

• 

•  a  c  ~ 

1 

4 

> 

-Olfl 

• 

1  X  u.  ►» 

9 

M 

Y 

O  O  UI 

0 

•  O  4 

1 

ft 

O 

9  0  0 

• 

1  Uiih 

1 

4 

O 

J  U  Y 

•  -1  Ui 

1 

X 

4 

C  3 

1  ►  X  1 

1 

•M 

Ui 

u»  —  O 

•  a>*a 

• 

H* 

ft 

3  •-  4) 

1  4  4)  ft 

f 

4 

M 

►- 

•«*  ui 

7  7  ui 

1 

4) 

•  X 

-Or- 

1 

X 

Ui 

aJ 

u. 

41  UI 

UI  T  a  7 

1 

111 

ft 

Y 

O 

X  X 

O  ~  4) 

9 

Mi 

>■ 

O 

•  ►  111 

-  Jal 

• 

ft 

l- 

U. 

c 

hUIXO 

1 

O 

Ui 

4 

4 

oa  7 

• 

Z 

r 

5  » 

z  x  r  « 

1 

4 

0 

4) 

O 

Ui 

9 

Y 

•4) 

0 

n 

•/»  »*> 

4) 

1 

>- 

> 

ui 

4 

Y  Z 

1  O 

1 

4 

4 

»- 

• 

4  *■* 

9 

1 

O 

Ui 

4 

O 

u ;  » 

9 

1 

a 

Ui 

Ui 

a.  0 

1 

1 

•• 

1 

1: 

►- 

1  -1 

^  mm  mm 

UI 

0 

►« 

O 

0  a* 

X 

0 

Z 

0  c 

4 

-1 

UJ 

O  u. 

Z 

X 

Ui 

ft 

0 

0 

IaJ 

K 

* 

u 

a 

0 

4> 

4) 

* 

K 

* 

Z 

4 

4 

0 

U. 

UJ 

M 

a 

ft 

ft 

* 

•aJ 

a 

0 

O 

K- 

«■* 

— * 

0 

ft 

ft 

Y 

dr 

O 

c 

O 

w 

►» 

0 

* 

O 

• 

•-* 

«-• 

ft 

IV' 

X 

1 

Y 

4 

0 

2 

3 

» 

•• 

4 

4 

•i 

0 

<r 

4) 

X 

J) 

ft 

•Y 

Ui 

ui 

4) 

z 

Y 

•9 

0 

O 

•il 

M 

•* 

*• 

►- 

M 

N 

• 

►* 

•  0 

O 

fM 

4 

0 

O 

1- 

-) 

* 

4) 

r 

r 

O 

Ui 

0 

O 

►- 

O 

4 

O 

X 

r 

Z 

U 

•■*  10  »r  r\  o 

►■0  4/)  4)  O 

4  ft  im  o  4  o 

X  o  -4*4  o  00 

'll  u  •  •  •  •  • 

►  Ujl*)  O  *4  I  I  O44IMIM 

UI  Y  II 

> 

IT 


O  - 

'  M  -*  hi 

J>-  ifl  /«  /| 

*  t  u.  4  <  ~ 

*00X44) 
i  ^  —  aJ  y 
r  'll  A  r\  < 

r  ill  ‘*f 

J  IT  <  U.  ► 

r  o  4  4  o  -* 

1  ft  <T»  UJ 

*  e  a  t  0 

r^uio 

OI  o  M 

r>  o  >  rr 

J  1  Du 

u.  a.  z  a  4)  • 


-  SV\l*tUC 

»9VU0  Fo»  F1**L  CU4HUIATI0>IS 


s 

s 

s 


in 

o 

I 

« 


I 


CD 

1  4  4C0^  nrx  0(V<9  *  4  - 

a 

•  . . . . 

n» 

X  ~  Ui  1 

*  l 

a 

i  N4nin(i«oo(\jK  nNM^ 

o 

_i  />  a. 

4> 

m 

Ui  2 

i 

UJ  H- 

1 

mm 

u 

1 

ui 

2  O 

X 

> 

4i  UJ 

1 

jJ 

a  q 

a 

■> 

mm  mm 

o 

u.  in 

i  •  i  ••  •  i  •  •  •  •  •  •  • 

»» 

z  • 

l/> 

tA 

u 

O  Ui  X  1  nNH\N,TO«^3HMO 

in 

mm 

t 

uzuii  rvi(\.^i/i«oitK>onir>^o 

(/>  UJ 

Z 

X 

O  1 

►  2 

«»  «•  • 

in 

m  ~  c 

• 

1 

Ui  2 

in  «j 

• 

*  -J 

1 

• 

>  o 

a* 

• 

2  UJ 

1 

• 

a 

l 

*  Q 

•  H 

( 

3  ® 

1 

z 

• 

O  O 

mm  »  mm 

►  D 

Ui 

• 

ft 

1 

►  a  ^ 

ui  Z 

1 

>  a 

m 

>- 

UL  Z 

u  in  i n 

1 

o 

Ui 

»  W  -I 

■~+  Z  J) 

1 

2  a 

o 

*■ 

i  n«no^a  - 

4  ?»• 

*-  C  U. 

• 

u.‘  m 

0 

31U 

o  *-  m 

1 

3  UJ 

< 

Ui  *- 

i  d«oo<\jooj  ?•  a  &  * 

•TW7 

2  ►-  in 

• 

V 

o  a 

T 

►-  or  1  n(M>-CDO-i)OMViN  • 

1  D 

«*  « 

• 

2 

uj  z 

O 

U  4 

i  oniTK  n\M 

ju  n 

►- .  2 

l 

nr  o 

in 

•u  t>  i  j  i  u 

*  u 

t  3  r  3 

1 

* 

u.  u 

•— * 

1  3 

i  s  # 

i  a  r  — 

1 

n 

*  > 

i  # 

1  Zu.b 

• 

in 

Nt 

Ui  X 

i 

O  III 

1  O  4 

1 

ft 

M 

i 

O  JU 

1  U.  H- 

1 

« 

0-4  • 

l 

^u.  a 

1  -J  Ui 

1 

o 

«  •  « 

C  3 

i  >*  x  * 

1 

u>  o 

I 

UI  —  O 

IffNl 

1 

u» 

a  <\j 

I 

O  —  i/* 

•  «  m  x 

1 

< 

>■  o 

2 

I 

UJ 

Z  2  ui 

1 

►-  o 

uj  I  jnriJK-N- 

•  l  • 

-8i- 

• 

* 

• 

J)  III 

1*1  T  A  2 

• 

m 

2  © 

1/ 

1 

a  a 

U>  _•  t/i 

1 

U J 

o 

o  : 

•  ns^in-o^-irji-s  o 

•  >■  ui 

-*  -i  uj 

l 

in 

a  - 

•  4  4«N^n4)M/'04NM 

3 

H  41  1  O 

1 

u 

X  X> 

*  c 

I  -.-4fu\nnn  >t 

* 

3  *  2 

1 

4  O 

4 

r  i 

zi  r« 

• 

< 

Ai  X 

l 

o 

UI 

• 

*: 

a  a 

i 

J>  Si 

«n 

1 

i- 

i 

•  •  l 

T  2 

•  3 

• 

* 

v*>  -1 

• 

<  M 

1 

i 

o 

o  « 

o 

l 

Ui 

1 

1 

_» z 

mm 

« 

a  o 

• 

1 

•• 

U» 

•  -nss.^sa  o*vc  >ch  t  © 

•  J 

•  •  • 

UI 

z 

«  *3  1  ••••••••••••• 

O  -J 

z 

o 

X  X 

1  xx^'*>«orvjnjr>'V»^«^n 

o  o 

< 

2 

uj  c 

l  n^ncen1' 

-1  u. 

z 

►-ui 

muj  t  -  M  n  j  ,p  j.  c 

•  •  •  • 

►  *1 

1 

m 

1 

o 

1 

T 

• 

U 

mm 

mm 

•  Ok  • 

m 

1 

** 

Ui  ► 

f 

c 

c 

•  scoecococoeoo 

•  * 

z  m  i  noo  Dooooooornj 

® 

s  - 

•  ^>in00000^\l-«00 

D 

•  >>n>on\i-<->.‘5  033 

X 

ui  X 

i  ••••••••••••• 

c 

Q 

U'  « 

i  oeecococooocc 

n 

1 

ii  rr  i 

o 

a 

K  O  • 

n 

►- 

ui  rr 

• 

<\! 

u 

Q 

I 

a 

O 

H 

m*o  tbi«in*t  un i o<?o •  o-  6£to*toc2*n  2 

0*2*>  PilSbOM  so  1«  MI't  C e  Obir  2b  ulbf  la  0bi0C?b0  2 

0S0C  Ob  06 *?.  61  0222  «i  OSflt  LI  OOCt  9/  bt6  S2  0WC0C2«»0  2 

—  SUtrVO  ±n«jM|  3ii j  tj*»0-NlS*6 


►  € 

o  * 

•u  © 

9  * 

c*  ro 

uj  © 

ftr  n 

u.  <\» 

4 

S  ° 

•  w  5 

.  •  a  * 

»  9 

U  r 

T*  2 


► 

i 

1 

►- 

2 

i 

• 

i 

• 

• 

9 

i 

• 

*• 

«3 

• 

• 

t- 

i 

1 

4 

ft 

♦ 

♦ 

4 

i 

• 

* 

• 

• 

Z 

i 

• 

9 

►- 

• 

• 

2 

4 

• 

1 

9 

1 

X 

4 

• 

1 

Ul 

• 

1 

ul 

1 

*  *  ♦ 

♦  # 

• 

X 

♦ 

***** 

*  * 

♦ 

o 

1 

*  ►“ 

♦ 

1 

Ul 

1 

•  z 

♦ 

• 

t/>  />  >  a! 

4 

1 

*  Ul 

* 

I 

<  <  x  r 

V 

1 

*/>  X 

4 

• 

Ul  4  4  9  ►- 

* 

• 

2  J\ 

♦ 

1 

>  . UJ 

4 

♦ 

*  —  —  Ul  9  i/> 

*  — • 

♦ 

r  in  v 

4 

o 

I 

U  -«  Ul 

z  • 

• 

9  9-1 

• 

1 

4/> 

o  ♦ 

• 

u.oiiii 

© 

•• 

• 

!•  4  H  h  | 

• 

■O'*!*  3 

• 

Ul 

• 

O  *-  4 

»-  * 

• 

V  — •  u. 

4 

r 

• 

Z  3 

4  * 

1 

►  ui-m  • 

4 

t 

i  a  h  • 

1 

lit  ?  O  3  lu 

2 

• 

X  Oitl  1 

1 

i^tno 

•  Ou.Tr* 

•  u  l  t 

•  uj  ft  ♦ 

•  V  JU<« 

•  nr  ft  ►-  ♦ 

Z  • 
2  (A~4 


3'.IOOhO 
-J  O  »-  4  Cl  O  T  • 
OUmT  Ul  2  v/> 

x  *  v  ►  a  +* 
r  u  /  j  i  o  -j 
►  —  -i  u  u  c 

«/>  _j  X 


Ul  ~  2 

4 

4  o  U  ►-  l/>  X 

•  • 

--  —  0X0 

O  4 

•—  4 

KlU  »-<!-►- 

-«X 

2  4 

C  -  >  1  I  Z'/» 

1 

•-  -JiA 

4  4 

Jk  YdiilM 

1 

9  *I  UJ 

4 

X  A|**-0>- 

9 

2<i:* 

4 

0«/MAl/Hl  (ft 

9 

& 

4 

VtM>  C 

• 

ft 

4 

1 

lOTl^Z  » 

1 

•  o«i  *  ►- 


1 


99.9  *9. (i  99.0  90.0  ho. i*  ro.u  ■so.o  <o.o  ?o.n  10.0  ;>.o  ?.o 

t»C£€0*>vE  'h'Jh .  i*cT  SC*LI> 


aCHAKGC.  (lOOOCFS) 


EXCEEDENCE  FREQUENCY  PER  /OO  VPS 

r -  i  rTw-w.;  - .-T--  —  ,"T  

»»  y  »g  60  no  to  &  40  30  20  !Q  5  2(5  .2  ./  M  .o?  & 


-  •  88  »1J1 


EXCEEDENCE  INTERVAL  )N  Y* g 

OATKA  CREEK  <®  WARSAW,  UY 

USAS  <SA6E  042S0SSO  !°K 

DISCNAR6E  -  FREQUENCY 


«$> 


STETSON -DALE 


o>w 


DATE  HI '  % 


PROJECT  NO. 


PHI — .  pp 


I 


I 


STETSON  •  DALE 


BANKERS  TRUST  BUILDING 
UTICA  •  NEW  YORK  •  13501 

TEL  31 5* 797*5800 


PROJECT  NAME _ 

SUBJECT _ ~V~  ^  _  fr- -*-*'-*  K 


DATE _ 

PROJECT  NO. 


DRAWN  BY 


/ 


1 

b  • 
*■»» 

(J\ 

r<)e,  t/rkUr  '^rtJne 

ft!  Jet  i^oO  r  /O'er  (  A  ,Jt  -  ,  ,y 

_ <2_ . 

^/w 

Jo 

M  7  iVcl  '  >'  7  £  ^ 

/  fee  1  £. 

20 

o.  35 

4-Z  "7  s f  / n  / 

ZB  zc 

4o 

O.SZ 

6.2 

4-Zoo 

(o  O 

O.  (oQ 

a- 

StcOO 

80 

0.83 

/o.  c 

Yooo 

/oo 

O.  9  6 

//.  5 

&4oo 

/;■  o 

\.o6 

AT  <T, 

/  o 

S )&6o 

/4o 

/.  CZa 

H(* 

//  2-00 

IloO 

/.  3  6 

/  6.  5 

/z  zoo 

l&o 

/.Sj 

/B. 5” 

H  000 

'Oco 

/.7 

zo.4- 

//■  ‘'JO 

Z:o 

/•  9 

Z2.fr 

}  zPoo 

:4o 

2  A 

Zz 

JSZoo 

Z(rO 

21  * 

27 -U 

Fer  ) 

/ou'  £• 

l4t)cjt£Y 

1 

J?_?  <-/V.£  7"'  V.  •  - 

,  / 

,  ■  i '  /  / 

1  .'w 

■'ill  ,\.  .  /cr  2) '  jZ €/-  r  7t>CC  S  y- >  Cc  w »  <’  - 

■  >'  'Vo' 

7  »  \  '*  ! 

.  2/cu.'<o<r 

■  tV  / ' /■. >c/s  ^  4'  Jt'.m/C 

>  /  /V/  / 

;c/' 

,  V?  /o 

c/  />;'  -  tv  1-  T  .  -r  f>  f. 

'V 

Fck  J 

•  -.7  /  *  * '  t~  y  / 1  v* 

z  t^cc  ■*-  ~/7<00 
hZ  v  >  /  ' 

fP< 

2  2  //4<j  ■•  7  v  //  , 

/~0  P-  i  '4u  '  5 

r  ’  *  ;  • ...  /  «r  <2  Ci. 

v  b  c  oC  /  3, 

y.  z  io 

O/  it/ /  / 

A'*  /<#' 

f  •-  ■.  tv’/ 

r  /■  y  ■ 

.  '  / 

'  <•  *  ✓  '«  .  A ,  v  < 

/  •  /  --  . 

i 

,2:v 

<  *•  '  #  >' 

ib,  .  •  w 

/  *  i  ‘  /  / 

\  , 

T  ^r'  A 

•  - 


STETSON  •  DALE 


BANKERS  TRUST  BUILDING 
UTICA  •  NEW  YORK  •  13501 

TEL  31 5* 797*5800 


PROJECT  NAME. 
SUBJECT _ 


-A  St!  I 


—  DATE _ 

—  PROJECT  NO 

—  DRAWN  BY _ 


/7<?  ft  J.C  !  Jag. 

_ 4C  °  U  ,/  s  '  f  >  ,1  (C 

/  <  7  :  S'  Ci'  a  f fe.  t  r  x 

•  /  >  c.  , 


jC^jCS  O'/fSl  '  '-,jS'U7'\i 


(1  -  ll  +  o.4  r°‘ S  _  l~  \  7Z 

I- Z£ 


=  5./z 


CL  a 77 


67  -  C. 


\A  IJq  Hr 


r~\  - 

4 — v- 

j  -5 

—  ^  / 

o,v:  =  / 0.8 ' 


_ CL. 

ht 

H 

2  c  *  -  v. 

/4.&' 

2  s.  0 

’.  J'4 

33.4 

44-.  z 

'  J  -OO 

5-?,  4 

70 

o  :  -'Cs 

sz.e 

/OS.  6 

SJ  oco 

/33.  L 

Hf 

So,  ooo 
S’  O  t>00 


I 


STETSON  •  DALE 


BANKERS  TRUST  BUILDING 
UTICA  •  NEW  YORK  •  13501 

TEL  315*797*5800 


PROJECT  NAME _ _ _ _ _ hate _ 

SUBJECT - - - - - PROJECT  NO 


DRAWN  BY. 


V 


^  'v 

'v  ' 

'  \ 

* 


v 


c 

3 


s  \ 

\ 

.  >  \J 

c-v 

" 

> 

\ 

'  V 

•'  S- 

(  J 

Vi 

'  0 

.3 

S-> 

t*  i 

:  i1 

r—v 

;  .  J 

£ 

X 

a 


.  f_ 
''T 


i 

1  <*» 


K* 


l 


■s 


L«  I 


’*) 


Ui 


Am 


APPENDIX  D 


STABILITY  ANALYSIS 


I 

I 


|mfe  STETSON  •  DALE  SSSr^rSTSS 

TEL  31 5* 797*5800 


!  'A'  0  J[>  \  '  ’ '  *■ '  *  r  ’\CL^''  “  ~  1 


lo^i  Vio.N  <  /*  „o  l  A  a  « \  q  Al  1 t. I  ,v  *■' 1  I*'}'  s 


rs  (  J.  «cA'  a 


rt  ^  |yh,V#^  '^LaL'T  vW'tX.«i  (UAi'<,/‘,  100 

C  *  A  fj  ~  0{j  ^  ^  ^ 


(©.fcO(M  -,.^('k  )  +  (.1°  mu4au  p 
^  10  4  (  |.'~  ) 


\£  t 


1 


APPENDIX  E 
REFERENCES 


APPENDIX 


REFERENCES 


Department  of  the  Army,  Office  of  the  Chief  of  Engineers.  National 
Program  of  Investigation  of  Dams;  Appendix  D:  Recommended  Guide¬ 
lines  for  Safety  Inspection  of  Dams,  1976 

U.S.  Nuclear  Regulatory  Commission:  Design  Basis  Floods  for 
Nuclear  Power  Plants,  Regulating  Guide  1.59,  Revision  2,  August 
1977 


Linsley  and  Franzini: 
McGraw-Hill  (1972) 


Resources  Engineering, 


Second  Edition, 


W.  Viessman,  Jr.,  J.  Knapp,  G.  Lewis,  1977,  2nd  Edition, 
Introduction  to  Hydrology 


Ven  Te  Chow:  Handbook  of  Applied  Hydrology,  McGraw-Hill,  1964 

The  Hydrologic  Engineering  Center:  Computer  Program  723-X6-L2010, 
HEC-1  Flood  Hydrograph  Package,  User's  Manual,  Corps  of  Engineers, 
U.S.  Army,  609  Second  Street,  Davis,  California  95616,  January 
1973 

The  Hydrologic  Engineering  Center,  Computer  Program:  Flood 
Hydrograph  Package  (HEC-1)  Users  Manual  For  Dam  Safety 

Soil  Conservation  Service  (Engineering  Division):  Urban  Hydrology 
for  Small  Watersheds,  Technical  Release  No.  55,  U.S.  Department  of 
Agriculture,  January  1975 

H.W.  King,  E.F.  Brater:  Handbook  of  Hydraulics,  McGraw-Hill,  5th 
Edition,  1963 

Ven  Te  Chow:  Open  Channel  Hydraulics,  McGraw-Hill,  1959 

Bureau  of  Reclamation,  United  States  Department  of  the  Interior, 
Design  of  Small  Dams:  A  Water  Resources  Technical  Publication, 
Third  Printing,  1965 

J.T.  Riedel,  J.F.  Appleby  and  R.W.  Schloemer:  Hydrometeorological 
Report  No.  33,  U.S.  Department  of  Commerce,  U.S.  Department  of 
Army,  Corps  of  Engineers,  Washington,  D.C.,  April  1956.  Available 
from  Superintendent  of  Documents,  U.S.  Government  Printing  Office, 
Washington,  D.C. 

North  Atlantic  Regional  Water  Resources  Study  Coordinating 
Cormittee:  Appendix  C,  Climate,  Meteorology  and  Hydrology, 
February  1972 


1 


14.  Sherard,  Woodward,  Gizienski,  Clevenger:  Earth  and  Earth  -  Rock 
Dams,  John  Wiley  and  Sons,  Inc.,  1963 

15.  H.B.  Seed,  F.I.  Makdisi,  P.  DeAlba:  Performance  of  Earth  Dams 
During  Earthquakes,  Journal  of  Geotechnical  Engineers  Division, 
ASCE,  July  1978 

16.  Y.W.  Isachsen  and  W.G.  McKendree,  1977,  Preliminary  Brittle 
Structures  Map  of  New  York,  Niagara  -  Finger  Lakes  Sheet,  New  York 
State  Museum  Map  and  Chart  Series  No.  31D 

17.  Tracy  Gillette,  1947,  The  Clinton  of  Western  and  Central  New  York: 
New  York  State  Museum  Bull.  341,  191  Pages 


